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Traditional 


with a generation of physicians 


and still featured 


in medical literature 


“Decholin...is much the best...to increase the flow of bile.” 
as 9 i 9 Hunter, C.: Canad. M. A. J. 30:41 (Jan.) 1934, 


Decholin may “...not only be applied as a therapeutic measure 
in all cases postoperatively, but...as an added step in the routine 
nonoperative management of gallbladder disease.” 

Best, R. R.; Hicken, N. F., and Finlayson, A. I.: Ann. Surg. 110:67, 1939, 


In chronic cholecystitis, “the bile acid of choice is dehydrocholic 


acid.... 
"| 9 A 6 Cheney, G., in Reimann, H. A.: Treatment in General Medicine, ed. 2, Phila- 
= } delphia, F. A. Davis Company, 1941, vol. 1, p. 851. 


“... Liberal quantities of Decholin...will be found advantageous 
in stimulating the flow of bile and promoting better drainage after 
operation.” 

Sanderg, R. L.: Am. J. Surg. 72:811, 1946, 


“If the therapeutic aim is to flush the bile duct with a free-flowing, 
thin bile...dehydrocholic acid is administered....” 
Cranshaw, J. F.: Am. J. Digest. Dis. 17:387, 1950. 


“*...Decholin...does considerably increase the volume output of 
a bile of relatively high water content and low viscosity.” 


a 9 5 4 Beckman, H.: Pharmacology in Clinical Practice, Philadelphia, W. B. Saunders 


Company, 1952, p. 361. 


“Dehydrocholic acid, because of its hydrocholeretic effect, in- 
creases the flow of dilute bile....” 
O’Brien, G. F., and Schweitzer, I. L.: M. Clin. North America 37:155 (Jan.) 1953. 


Decholin Tablets (dehydrocholic 
acid, Ames), 3% gr. (0.25 Gm.), 
bottles of 100, 500, 1000 and 5000. - 
Decholin Sodium® (sodium - 
4 dehydrocholate, Ame 


ampuls of 3 cc. Scc. and 10:cc.; 
boxes of 3, 20 and 100. 
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1 f antibiotic in Novecain 4 
solution ditectlyinto center ofa furuncle 
or carbuncle, prior to repeated injec 
tion of same mixture around the 


vity is ipresent, ‘pus may’ 
be antibiotic instilled, 


follow Feaspiration: of antibiotic 


Technic for simple, effective, and rapid 
RESOLUTION OF NECROTIC CARBUNCLES AND FURUNCLES 
Injection of an antibiotic dissolved in NOVOCAIN® solution around the periphery 
of the zone of induration considerably aids in checking spread of necrosis and of 
the infective process, as described in a recent medical report in J.A.M.A., 153 :1253, 


Dec. 5, 1953. 
A special illustrated folder, giving detailed explanation of 


this and other anesthetic technics is available on request. 


NOVOCAIN® PONTOCAINE® 


Crystals and solutions in hydrochloride 
various concentrations with For topical application, spinal 
and without vasoconstrictors. analgesia and nerve block. 


WINTHROP-STEARNS INC. 
\ 1450 Broadway, New York 18, N. Y. 


Novocain (brand of procaine hydrochloride) and Pontocaine (brand 
of tetracaine) , trademarks reg. U.S. Pat. Off. 
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EDITORIAL 
803 


PALUEL J. FLAGG 


SCIENTIFIC PAPERS 


Further Experiments on Animals and Man Sup- 
porting the Bioelectrical Method of Measuring the 
Rate of Healing of Wounds . ..... . 80 5 


T. CUNLIFFE BARNES AND MARIE D. AMOROSO 


Objectives for this research were: investigation of the great 
variation occurring in measurement of wound potentials, com- 
parison of muscle and skin wounds in animals, studies of 
reversal of potential occurring at healing and death of the 
animal, measurements of the local effects of external factors, 
the specific action of chlorophyll on the rate of healing of 
experimental human wounds, and studies of the electrical 
potential of a clinical wound. 


Importance of Anatomic Precision in Differential 
Sacral Neurotomy for “Cord Bladder” . . . 819 


J. M. MEREDITH 


The author concludes that differential sacral neurotomy is a 
very satisfactory procedure for achieving an automatic bladder 
in spastic lesions of the spinal cord either post-traumatically 
or after non-traumatic cord lesions. Attention is called to cer- 
tain important anatomic facts and their bearing on surgical 
technic. 


Contents Continued on Page 5 
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the plasma volume 
expander of choice... 


in preventing and 


treating shock 


6% Dextran in Saline ® 


For additional information write 
r for comprehensive booklet 
“The Use of Gentran” 


1. BOYD, A. M.: FLETCHER, F., and 


RATCLIFFE, A. H.: Supportive Therapy, 


An Improved Type of Dextran, 
Lancet, Jan. 10, 1953, p. 59. 


products of 


By increasing the effective circulating blood volume, 
GENTRAN fulfills the immediate requirement of 

shock therapy. Where blood loss has been moderate, 
GENTRAN dlone is sufficient. Where blood loss 

has been extensive, GENTRAN may be used immediately 
to increase the effective circulating blood volume 
prior to infusion of whole blood which requires 

typing and cross-matching. 

GENTRAN meets these requirements of a satisfactory 
plasma volume expander: it remains in the circulatory 
system long enough to effectively restore plasma 
volume . . . it is readily available and easy to infuse 
... it is heat sterilized . . . it is well-tolerated, 
non-antigenic, non-pyrogenic . . . it is eliminated or 
gradually metabolized by the body without causing 
adverse effects . . . it can be stored for long periods 
without significant alterations. ! 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois « Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION 


GENERAL OFFICES « EVANSTON, ILLINOIS 
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Intraspinal Tumor, a Difficult Diagnosis. 
WILLIAM R. CHAMBERS 


The author presents six cases of intraspinal tumor simulating 
other diseases. In each case there was a clear clue to the diag- 
nosis by examination or x-ray. 


Experiences with the Use of 10 Per Cent Aqueous 
Phenol for Chemical Sympathectomy. Preliminary 


EARL MILES AND J. S. ROTHMAN 


The authors present a preliminary study (based upon work of 
a large series of cases by two earlier investigators) of eleven 
cases of vascular disorders of the lower extremities in the aged 
treated with injections of 10 per cent aqueous phenol for 
chemical sympathectomy. 


Causalgia. Evidence of the Existence of Crossed 
Sensory Sympathetic Fibers 


ALLEN KLEIMAN 


A report of a patient who suffered with persistent symptoms 
of causalgia in spite of apparently homolateral sympathec- 
tomy. A contralateral sympathectomy resulted in complete 
and continuing relief of pain. 


Renal Function after Complete Bilateral Ureteral 
Obstruction Following Colporrhaphy . 


BENEDICT R. HARROW 


The author reports an unusual case (ninetieth patient reported 
in the English literature) in which there was complete bilateral 
ureteral obstruction following gynecologic surgery. Surgical 
treatment and results. 


Tumors of the Small Intestine. 
LEO H. POLLOCK 


A review is presented of the symptoms, roentgenograms, 
pathology and surgical treatment of tumors of the small intes- 
tines, with the presentation of two case reports. 


Present Day Surgical Management of Acute Dis- 
ease of the Gallbladder . 


THEODORE D. STEVENSON 


Early and delayed operation cholecystostomy and perforation 
of the gallbladder are discussed. Problems arising over the 
diagnosis of acute cholecystitis are presented. An analysis of 
seventy-seven consecutive patients with acute cholecystitis 
(6.4 per cent of 469 operated upon) treated by cholecystectomy 
and cholecystostomy is presented. 


Contents Continued on Page 7 
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HERE’S HOW 


POLYSAL’ 


HELPS YOUR PATIENTS 
a 


POLYSAL prevents and corrects hypo- 
potassemia without danger of toxicity’ 


2 


POLYSAL corrects moderate acidosis 
without inducing alkalosis! 


3 


POLYSAL replaces the electrolytes 
in extracellular fluid! 


4 


POLYSAL induces copious excretion 
of urine and salt! 


Polysal, a single 1.V. solution to build electrolyte balance, 
is recommended for electrolyte and fluid replacement in 
all medical, surgical and pediatric patients where saline or 
other electrolyte solutions would ordinarily be given. 
Available in distilled water—250 cc. and 1000 cc. and in 
5% Dextrose—500 cc. and 1000 cc. 


INSTEAD OF UNPHYSIOLOGICAL 
“PHYSIOLOGICAL SALINE’’ MAKE 


POLYSAL 


YOUR ROUTINE PRESCRIPTION 


1. Fox, C.L. Jr., et al. 
An Electrolyte Solution Approximat- 
ing Plasma Concentrations with 
Increased Potassium for Routine 
Fluid and Electrolyte Replacement. 
J.A.M.A., March 8, 1952. 


CUTTER 


CUTTER Laboratories 


CALIF 
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The Overuse of Carbon Dioxide erivenamech in Gen- ; 
eral Anesthesia 864 
W. N. KEMP 


The author’s thesis is that a certain minimal tension of carbon 
dioxide must be present in the arterial blood for the normal 
release of oxygen from oxyhemoglobin. Clinical reports and 
clinical experience in anesthesia suggest that the too efficient 
withdrawal of carbon dioxide from the anesthetic gases 
breathed by a patient in major surgery is definitely not in the 
best interests of the patient. 


Gas Gangrene. Report of an Unusual Case, with a 
Therapeutic Program for Gas Gangrene. . . 869 


JULIUS W. TAYLOR 


A basic review of gas gangrene is presented along with an 
unusual case. An orderly therapeutic regimen is offered for the 
treatment of this malady. 


Gas Gangrene of the Perineum . . . 874 


JULIAN A. STERLING, TIONG-GIOK ONG, IRVING G. KLAUS 
AND RALPH GOLDSMITH 


Two cases are reported in which patients suffered with gas 
bacillus infection originating in the perianal fossa and extend- 
ing to involve the scrotum, genitalia, perineum, inguinal 
canals and thighs; recovery. 


Clinical Studies on Anticancer Agents from 1949 to 
JOHN R. SAMPEY 


Several surveys have been conducted recently on in vivo experi- 
ments with anticancer agents. The present study reviews 
some 190 clinical reports for the three-year period from 1940 
to 1951, with bibliography. 


Pulmonary Arteriovenous Fistula. A Case Report 
with Treatment by Basilar Segmental Resection. 883 


MAJ. HENRY P. ROSACK, COL. S. W. FRENCH, 11 AND 
LT. COL. J. $. PAUL 

The pathology and pathologic physiology involved in pul- 
monary arteriovenous fistula are reviewed and a case pre- 
sented in which extirpation of the fistula was accomplished 
by basilar segmental resection. 


Dissecting Aneurysm of the Aorta and Its Relation 

to the Acute Condition of the Abdomen. . ... 887 
WALTER J. PUDERBACH 

A brief review of the subject of dissecting aneurysm. Although 


most patients are treated by the internist, there is a surgical 
problem. Two recent cases are added for illustration. 


Contents Continued on Page 9 
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Cross section of active duodenal ulcer. 


Dramatic Remission of Ulcer Pain 


Pain of ulcer is associated with 


hypermotility; the pain is relieved when abnormal 


motility is controlled by Pro-Banthine.® 


i. studying! the mechanism of ulcer pain, it is 
obvious that there are at least two factors which 
must be considered: namely, hydrochloric acid 
and motility. 

“*.,. Our studies indicate that ulcer pain in the 
uncomplicated case is invariably associated with 
abnormal motility... . 

‘Prompt relief of ulcer pain by ganglionic 
blocking agents .. . coincided exactly with cessa- 
tion of abnormal motility and relaxation of the 
stomach.” 

Pro-Banthine (8-diisopropylaminoethyl xan- 
thene-9-carboxylate methobromide, brand of pro- 
pantheline bromide) is a new, improved, well 
tolerated anticholinergic agent which consistently 
reduces hypermotility of the stomach and intes- 
tinal tract. In peptic ulcer therapy? Pro-Banthine 
has brought about dramatic remissions, based on 
roentgenologic evidence. Concurrently there is a 
reduction of pain or, in many instances, the pain 


and discomfort disappear early in the program 
of therapy. 

One of the typical cases cited by the authors? 
is that of a male patient who refused surgery 
despite the presence of a huge crater in the duo- 
denal bulb. 

“This ulcer crater was unusually large, yet on 
30 mg. doses of Pro-Banthine [q.i.d.] his symp- 
toms were relieved in 48 hours and a most dra- 
matic diminution in the size of the crater was 
evident within 12 days.” 

Pro-Banthine is proving equally effective in the 
relief of hypermotility of the large and small 
bowel, certain forms of pylorospasm, pancreatitis 
and ureteral and bladder spasm. G. D. Searle & 
Co., Research in the Service of Medicine. 


1. Ruffin, J. M.; Baylin, G. J.; 
Mechanism of Pain ‘in ptic Ulcer, Gastroenterology 
23 :252 (Feb.) 1953. 

2. Schwartz, I. R.; Lehman, E.; Ostrove, R., and Seibel, J. M 
A Clinical Evaluation of a New Anticholinergic Drug, Pro- 
Banthine, Gastroenterology 25 :416 (Nov.) 1953. 
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Mesenteric Chylangioma. With Report of Two Cases 8901 
JAMES G. KANSKI 


¢ The incidence, etiology, symptomatology and treatment of 
chylangioma or chylous cysts are reviewed, with reports of 
two illustrative cases. 


Lithopedion. With a Report of Two Cases ow 


THOMAS A. RODENBERG AND ANTHONY V. POSTOLOFF 


The incidence and the classification of lithopedion formation 
are reviewed. Two cases of lithopedion (one in a woman eighty- 
one years of age) are presented. 


Review of Causes of Death in 3,747 Subtotal Gastric 
Resections for Peptic Ulcer... go2 


PAUL E. GUTMAN 


The mortality rate in an unselected group of 3,747 subtotal 
gastric resections for peptic ulcer done in Veterans Adminis- 
tration Hospitals from 1942 to 1951, inclusive, was 2.82 per 
cent. There is a detailed review of sixty-five unselected records 
of patients who died. With observation of certain fundamental 
cautions, the mortality rate should be less than 1 per cent. 


Control of Hemorrhage—or Transfusion. . . 


MORRIS JOSEPH 

The author reviews the extensive work done by others and 
summarizes his own series of cases representing the prophy- 
lactic therapeutic value of koagamin. He concludes that the 
drug has a unique blood-clotting faculty which acts promptly 
and usually requires only one or two injections. 


SURGICAL REVIEW 
Venous Thrombosis and Thromboembolism... 


JOHN L. MADDEN 


The ideal in the treatment of thrombus formation in the deep 
veins of the lower extremity is immediate and adequate 
measures. In this presentation a method of management is 
described which has proved satisfactory. 


CASE REPORTS 


Epidermoid (Epithelial) Cyst ofthe Phalanx. 
RANES C. CHAKRAVORTY AND BRADLEY L. COLEY 
A case of epidermoid (epithelial) cyst of the terminal phalanx 


of a finger is described, with a brief discussion of the clinical 
and radiologic features. 


Contents Continued on Page 11 
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; is the word for this Von Petz Suturing Instrument. An invaluable 
time saver in stomach and intestinal surgery, this reliable device 
Bi helps place the first closing sutures in deep or difficult to reach 
places without danger of spreading infectious contents of the 
stomach or intestines. It is easily handled, rapid, and sure. This 
particular model we have is unusually well made, with every 
part precisely finished and fitted for perfect performance. It is 
furnished in a hardwood storage case with mechanical instruc- 
tions for its operation. The complete equipment includes the 
suture forceps and all accessories shown, and 300 sterling silver 
clips. 
Specify MUELLER GO-2215A 


Von Petz Stomach and Intestinal 
Suturing Apparatus, complete in 


case, $295.00 


instrument Makers To The Profession Since 1895 


Mueller 


| 330 S. HONORE STREET CHICAGO 12, ILLINOIS 
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Pulmonary Infarct Simulating a Mass Pulmonary 
Lesion in a Patient Being Evaluated for Mitral 


LOWELL L. LANE, WILLIAM L. JAMISON AND FRANKLIN 
C. MASSEY 


The authors stress that undiagnosed pulmonary lesions, par- 
ticularly if they are silent, justify thoracotomy for diagnostic 
purposes. An illustrative case report. 


Intrapericardial Dermoid Cyst . . . . 924 


MICHAEL F, BEIRNE, SAMUEL BERKHEISER AND 
RODERICK COOK 


A rare and unusual case of intrapericardial dermoid cyst is 
presented and discussed. 


Reduplication of the Gallbladder and Cystic Ducts. 926 
ROBERT N. WHITTENBERGER 


Reduplication anomalies of the extrahepatic biliary system 
occur rarely (about 0.02 per cent). Five types of such anomalies 
have been described and a typical case has been reported. 


Perithelioma of the Ileum with Intestinal Obstruc- 
MELFORD B. JORGENSEN 


A case of small bowel obstruction from a perithelioma is pre- 
sented. The treatment is surgical. X-ray in these cases is 


debatable. 


Bilateral Sidmg Herma 932 
DAVID WOOLFOLK BARROW 


General considerations of sliding hernia, with an interesting 
case report of a bilateral sliding hernia in a seventy-two year 
old man. 


NEW INSTRUMENTS 


A Clamp for Gastric Resection . . . 934 


DEAN MACDONALD 
Contents Continued on Page 13 
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For topical use—This new Jelly 
form of VartpaseE makes possible pro- 
longed treatment. It facilitates con- 
tinuous enzyme action for 24 hours, 
on burns, superficial or decubitus ulcers, 
or necrotic wounds. 


The VaripasE Jelly may be kept in close 
contact by means of gauze or plastic 
dressings. No wasteful, frequently re- 
newed wet packs are required. The 
reconstituted jelly may be prepared by 
the pharmacist for use by the patient at 
home. Kept under refrigeration, VARIDASE 
Jelly retains its enzymatic effectiveness 
for one full week. 


STREPTOKINASE-STREPTODORNASE LEDERLE 


Available in a special combination package con- 
taining a vial of Varipase Lederle (Streptokinase 
100,000 units and Streptodornase 25,000 units), 
with a 15 ce. jar of Carboxymethylcellulose 
Jelly Lederle. 


LEDERLE LABORATORIES DIVISION 


AMERICAN COMPANY 


PEARL RIVER, NEW YORK 
14 


Dissolve VARIDASE in 5 mi. 
sterile distilled water. 


Mix into 15 cc. jar of carboxy- 
methylcellulose jelly. 


Apply to dressing. 


*Reg. U.S. Pat. Off. 
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preoperative 
bowel preparation 
within 24 hours: 


Trademark for the Upjohn brand of neomycin 


Mycifradin tablets 


Each tablet contains 0.5 Gm. neomycin 


sulfate (equivalent to 0.35 Gm. neomy- 
cin base). In bottles of 20 tablets. 
Also available: 

Mycifradin Sulfate Powder (topical) in 
vials of 0.5 Gm. and 5 Gm. 

Mycifradin Sulfate (intramuscular) in 
vials of 0.5 Gm. 


Tue Ursoun Company, Katamazoo, Micnican 
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rapid clinical response. Symptoms, 


its use is followed by a 


including fever, largely cleared 
up within 24 to 48 hours.” 


English, A. R., et al.: Antibiotics Annual (1953-1954), 
New York, Medical Encyclcpedia, Inc., 1953, p. 70. 


Tetracyn represents a nucleus of modern 
broad-spectrum antibiotic activity 

With it you may expect 

e unexcelled tolerance 

e outstanding stability 

e high concentrations in body fluids 
Tetracyn may often be effective where 
resistance or sensitivity precludes 

other forms of antibiotic therapy 


Brand of tetracycline hydrochioride 


TETRACYN TABLETS (sugar coated) 
250 mg., 100 mg. and 50 mg. 


TETRACYN ORAL SUSPENSION 
(amphoteric) (chocolate flavored) 
Bottles of 1.5 Gm. 


TETRACYN INTRAVENOUS 
Vials of 250 mg. and 500 mg. 


TETRACYN OINTMENT (topical) 
30 mg./gram ointment 
Y% oz. and 1 oz. tubes 


BASIC PHARMACEUTICALS FOR NEEDS BASIC TO MEDICINE 
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of wide application 


Provides the multiple requirements for effective treatment of 
nonspecific asthenia. 


The combined therapy is designed to increase appetite and 
improve the blood picture. Better digestion and improved anabolism 
are part of the corrective process. 


Livitamin is designed to treat the entire syndrome 


MaSSengill] 
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New Table/ 
Important Advance / 
| table top can NOW 


be lowered to — 


27° 


For cor i PP h to the operative site— 
throughout the posturing category. 
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when his need is greatest... postoperatively 


os Severe or rapid depletion of water-soluble vitamins is effectively 
and optimally countered by ASF — Anti-Stress Formula. Fulfilling 
the recommendations of the Committee on Therapeutic Nutrition, 
National Research Council, ASF supplies the critical vitamin needs 
of the patient during periods of physiological stress. 


Each ASF Capsule contains: Thiamine Mononitrate .00.00000.0.0.......... 
Niacinamide .. 
Pyridoxine Hydrochloride .. 
Calcium Pantothenate 
Vitamin Activity ........... 


Dosage: 2 capsules daily in severe pathologic conditions; 
1 capsule daily when convalescence is established. 


Supplied: bottles of 30 and 100. 
/ \ (Anti-Stress Formula) 


BASIC PHARMACEUTICALS FOR NEEDS BASIC TO MEDICINE 
536 Lake Shore Drive, Chicago 11, Illinois 


10 mg. 
10 mg. 
00 mg. 
2 mg. 
20 mg. 
00 mg. 
4 mcg. 
mg. 
Menadione (vitamin K analog) ..................2 mg. 
| 
20 
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e ali controls face 


anesthetist 


> e all controls outside 
the sterile field 


Ye sides of table free 


Full versatllity of 
© positioning is accomplished 
by the seated anesthetist. 


ai The surgical team is never 
disturbed, and personnel is 


quitoa minimum. 
choose Shampaine! 


Write For Complete information 
SHAMPAINE COMPANY, DEPT. AJ-12 
1920 South Jefferson Avenve 
MANUFACTURERS OF 4, 
A COMPLETE LINE 
‘OF PHYSICIANS’ AND 


HOSPITAL EQUIPMENT 
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From left to right— FOUR “REASONS” why you should 


entrust the repair of your Surgical Instruments to Weck 


These men repair surgical instru- 
ments in the Weck plant. They are 
merely typical of their co-workers 
who constitute America’s largest staff 
of specialists in the repair of Sur- 
gical Instruments. 


At the service of these men is the 
most modern repair equipment. But 
that is only part of the picture—the 
other part is found in the skill, knowl- 
edge and experience of these men who 
truly deserve the title of “craftsmen”’. 


They know how to repair surgical 
instruments because they know how 
to make surgical instruments and are 
familiar with the specific uses to 
which they are put. 


This type of service is a far cry from 


Read the whole story 
Just off the press ‘‘How Surgical 
Instruments are Repaired” 
Write for your free copy 


EDWARD WECK « co., inc. 


135 JOHNSON STREET + BROOKLYN 1, 


Founded 1890 


the “street grinder”, the hospital 
“handy man” or the “machine shop 
around the corner”. Thousands of hos- 


pitals have discovered that 
it pays to have their instru- 
ments repaired by Weck’s 
experts. They realize that 
Weck service prolongs the 
life of their instruments and 
that this in turn greatly re- 
duces the all-over item of 
“expenditures for surgical 
instruments”. 


Entrust your instruments to 
our skilled craftsmen. One 
week from the day we receive 
your order it is on its way 
back to you—as good as new! 
Satisfaction guaranteed! 


N.Y. 


Manulacturers of Surgical Instruments * Hospital Supplies * Instrument Repairing 
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“For want of a nail the shoe was lost; 
for want of a shoe the horse was lost; 
for want of a horse the rider was lost.” 

Benj. Franklin 


A SCREW, FOR EXAMPLE 
Take the ordinary scissor screw as an 
illustration of the thoroughness of 
Weck Repair Service. The cause of 
failure in many scissors is the fact 
that the metal in the screw is softer 
than the meta! in the scissor itself. 
All but perfect screws are discarded 
and new ones fitted to assure correct 
tightening; not ordinary screws -but 
special screws with an unthreaded 
shoulder under the head on which 
the blades can ‘‘ride’’. An ordinary 
screw would loosen and tighten up 
each time the blades are opened and 
closed. Exactly the correct tighten- 
ing; then any projecting part of the 
screw is cut off and the end lightly 
riveted and carefully rounded off; no 
marred or sharp edges are permitted 
on the screw head slot. The final 
setting requires minute attention. A 
tap with the hammer on one blade, 
perhaps a slight bend of shank in 
the vise. In ‘‘working’’ the scissors 
Weck craftsmen can tell by the 
“‘feel’’ if the scissor will cut per- 
fectly or what delicate adjustment is 
needed. Everything done with com- 
plete assurance — for that is the 
“Weck way’’ with repairs. 
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pre-straining Abbott's 
and Equipment 


and ready-to-use 


COLLECTING AND 
PRESERVING BLOOD 


For Vacuum Collection: 


ABBO-VAC®—A-C-D Solution, 
U.S.P. (N.I.H. Formula B), in universal 
bottles, 500- and 250-cc. sizes. Blood 
is drawn directly into container by 


vacuum. 
Available with sterile, disposable Blood 
Donor Set. 


Squeezable 


filter 


ie For Gravity Collection: 
4 NON-VAC*—A-C-D Solution, U.S.P. 


(N.1.H. Formula B), in Universal 
bottles, 500- and 200-cc. sizes. Blood is 
drawn directly into container (closed 
technique) by gravity. Available with 
Donopak® 24 and 48, with or without 
attached, sterile, disposable needles. 


A-C-D Blood container 
—A-C-D Solution, U.S.P. (N.1.H. 
ome B), in the familiar Abbo-Liter® 
intravenous bottles, 500- and 250-cc. 
sizes. Blood is drawn (closed technique) 
directly into container by gravity. 
Available with Sodium Citrate 3% 
Solution in 500-cc. size. Also available 
with Donopak 24 and 48, with or 
without disposable needles. 
for exclusive use with Abbott i. 
equipment. 


For Storing Plasma: 


Evacuated Empty Plasma 
Containers—Sterile evacuated 500- 
and 250-cc. Universal bottles for 
storing, transporting and administering 
plasma or serum, 


ADMINISTERING BLOOD 
and/or SOLUTIONS 


Blood Recipient Set —Sterile, 
disposable, ready-to-use plug-in set 
for administering blood from any 
Universal bottle or Abbo-Liter type 
bottle. Has flexible plastic filter 
chamber. 


VENOPAK®-— Abbott's sterile, 
disposable venoclysis unit for the 
administration of all intravenous 
solutions. Converts readily to a blood 
recipient set with a special, disposable 


Assort’s revolutionary new Blood Recipient Set, 


you're doubly protected against blood clogging. The set’s (Series Hookup) 


cannula has a finely-machined pre-strainer which offers the Squondary 


first barrier to fibrin or clots. A second barrier is provided Sulscaditoies irom Uatmedtiees 


by the Monel metal filter screen. If the cannula or filter VENOPAK siapensing cap. Allows 


changeover from saline to blood in a 


screen clog, simply close the pinch clamp and squeeze the — 


needle from vein. 


plastic filter chamber several times... There’s no need to Secondary VENOPAK— Disposable 


unit designed for the continuous 


dismantle and reassemble equipment, no need to disturb administration of fluids in the series 
hookup with VENOPAK. 
the patient, no need for a second venipuncture. The Blood 
; ADMINISTERING FLUIDS 
Recipient Set is completely disposable. It comes in SUBCUTANEOUSLY 


easy-to-store packages and is sterile, pyrogen-free and $UB-Q-PAKO—A completely 
ready-to-use. Have your Abbott representative demonstrate tube for administration of fuids” 


it. Or write us direct: Abbott subcutaneously 
Laboratories, North Chicago, Illinois. Cbbott 


PENTOTHAL® SODIUM 
VENOTUBE®—tLength of plastic 
tubing with attached male and female 
Luer adapters and pinch clamp. 
Allows anesthesiologist to kee 
E syringe off the patient's arm. Pinch 
scott. ¥ IN amp offers additional factor of safety. 
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“where oozing from a vascular bed is anticipated”* 


ADRENOSEM $sstops capillary bleeding and oozing. Adrenosem acts directly on 
the capillary walls to increase resistance and decrease permeability. 


There are no reported toxic effects or contraindications attributable to Adrenosem. 
Adrenosem does not affect blood components or induce embolus formation. It 

has no sympathomimetic or vasoconstrictive action. Adrenosem is compatible with 
vitamin K, heparin, and commonly used anesthetics. (It is suggested, 

however, that antihistamines be withheld for 48 hours prior to and during 
Adrenosem therapy since antihistamines tend to inactivate Adrenosem.) 


*Sherber, D. A.: The Control of Bleeding. Am. J. Surg. 86:331 (Sept.) 1953. 


the missing link in the control of bleeding 


The therapeutic regimen for Adrenosem is simple and safe: 


* preoperatively to control oozing during surgery and provide clearer operative field: 


one to two ampuls (5 to 10 mg.) every two hours prior to surgery for two doses. 


* postoperatively to prevent hemorrhage and check oozing: 
one to two ampuls (5 to 10 mg.) every two hours until there is no indication of undue bleeding. 
To maintain control, one ampul may be administered every three hours or 1 to 5 mg. orally t. i. d. 


to control active bleeding: 


Oné ampul (5 mg. every two hours until bleeding is controlled; 
frequency of dose may then be diminished. 


* to control severe bleeding: 
one ampul (5 mg.) every hour for three doses; then every three hours until bleeding is controlled. 


* to control mild, low-grade bleeding: 


1 ampul (5 mg.) every three or four hours until bleeding is controlled; then 1 to 5 mg. orally 
four to five times daily until bleeding ceases. 


maintenance dosage to prevent bleeding in conditions where small vessel integrity may be 
impaired: 1 to 5 mg. orally t. i.d.; if bleeding ensues, dosage may be increased 1 to 5 mg. orally 


every three or four hours; if bleeding persists, oral dosage should be supplemented with 1 ampul 
(5 mg.) daily. 


e pediatric dosage: up to four years of age — 1 mg. intramuscularly or orally with same 
frequency as for adults, until bleeding is controlled. From four to twelve years of age — 
14 the adult dosage as indicated. 


Available as Ampuls: 5 mg., 1 cc. package of 5). 
Tablets: 1 mg. S.C. Orange, bottles of 50. CE) 
Tablets: 2.5 mg. S.C. Yellow, bottles of 50. 
THE S. E. MASSENGILL COMPANY, Bristol, Tennessee 
New York - San Francisco + Kansas City 


Adrenosem Massengill Brand of Adrenochrome Semicarbazone Sodium Salicylate Compound 
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setting new standards 


ETHICON 


sutures 
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needle sutu res 
reduce 6perating time 
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IN SWELLINGS... 
SPEEDS REDUCTION 


e Edema of Accident 


e Edema of Surgery (Preoperative Prevention, 
Postoperative Management) 


e Paraphimosis 
e Pretibial Swelling in Myxedema 
Hemarthrosis in Hemophilia 


Injected directly into the swelling, WyYDASE 
simplifies reduction by speeding the intercel- 
lular escape of the confined fluid. WYDASE 
works by enzymatic action—increases the 
permeability of tissues, accelerates the spread 
and resorption of trapped transudates and 
blood. As swellings diminish, so the attendant 
pain, discoloration, and disability subside. 
WyYDASE—the modern approach to the pre- 
vention and management of localized edema. 
Other uses: WYDASE indications include: 
increasing the spread of local anesthetics, 
speeding fluid absorption in hypodermoclysis, 
combating formation of urinary calculi, facil- 
itating separation of fibrous adhesions. 


INJECTION SOLUTION 


WYDAS 


HYALURONIDASE (STABILIZED) 


Supplied: Vials of | cc., 150 TR (turbidity- 


Wyeth reducing) units. Also available: Lyo- 
> philized Wypase. Supplied: Vials of 150 : 
Philadelphia 2, Pa. and 1500 TR units. oe 
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to support the healthy... 


® 
a vitamin-mineral formulation 


of 21 balanced factors, 
supplementing the depleted diet 


each capsule of contains: 


500 U.S.P. Units 

Thiamine Hydrochloride . ...................... 3 mg. 

Pyridoxine Hydrochloride .................... 0.5 mg. 

Calcium Pantothenate 5 mg. 
“ah Mixed Tocopherols (Type IV) .............. 5 mg. 


586 Lake Shore Drive, Chicago 11, Illinois 


high-potency capsules 
specifically designed to 
meet increased nutritional 
needs during illness 


each capsule cf 


te 


contains: 

Vitamin A 25,000 U.S.P. Units 
Vitamin BD 1,000 U.S.P. Units 
Thiamine Mononitrate 10 mg. 
Vitalin 5 meg. 
Niacinamide 100 mg. 
Ascorbic 150 mg. 
Cobalt 0.1 mg. 


Magnesium 6 mg. 
Manganese 1 mg. 
Phosphorus. (44. 80 mg. 


3 —s- toe fortify the sick 
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AN IMPROVED INTRALUMINAL VEIN STRIPPER 


DESIGNED BY ROBERT A. NABATOFF, M.D., NEW YORK 


Employs a new type of thin, strong, ‘twisted- 
strand’ cable. Offers a unique combination of 
flexibility and firmness. Facilitates guidance of 
probe tip through even the most tortuous veins. 


Cable, 36 inches long, is threaded on both 
ends. Removable handle, probe tip and olives 
are readily attached to either end. 


Removable handle makes stripping easier and 
surer, minimizes trauma. 


Since 1888, surgeons have depended 
on Kny-Scheerer for the ultimate in 
instrument craftsmanship. Available ™* 
exclusively through surgical dealers. 


Supplied with three olives —9 mm., 12 mm., 
15 mm., two probe tips, one cable and fitted 
case which permits sterilization as a unit. All 
parts highly polished, easily cleaned, stainless 
steel. Repeated sterilization does not affect them. 


NOTE: 
Ask your surgical dealer to show you this im- 


proved vein stripper or write for further 
information. 


Kny-Scheerer CORPORATION 


35 EAST 17TH STREET © NEW YORK 3, N.Y. 
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Nightmare 
of Fear 


No longer is there a need for the all-too-familiar scene in 
which a terror-stricken, struggling youngster submits to anesthe- 
sia on the operating table. For, with rectal administration of 
PENTOTHAL® Sodium, the child never knows the operating room. 
He falls asleep in his own bed before surgery, awakes there afterward. 
PENTOTHAL, in individualized dosages, may be used in a wide 
variety of circumstances, from preanesthetic sedation to basal 
anesthesia. With PENTOTHAL, emergence delirium and postan- 

esthetic nausea are minimized. In a number of short, minor sur- 
SEND FOR LITERATURE 


gical procedures, Rectal PENTOTHAL may Abbott 
function as the sole anesthetic agent. 
‘‘PENTOTHAL Sodium by Rec- 


tum,” 36-page discussion of E N A By Sodium 


PENTOTHAL for preanesthetic (STERILE THIOPENTAL, ABBOTT) 
hypnosis and basal anesthesia— 


results from nearly 4,000 cases. 
Write Abbort Laboratories, 
North Chicago, Illinois. 


NO PAIN ...NO MEMORY 
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READY-MADE 


VITALLIUM HIP DESIGNS 
(from left to right) 


1. Modified Judet Type 
No. 6902 


2. F. R. Thompson Type 
No. 6936 


3. Moore Type No. 6939 


4. J. E. M. Thompson Type 
No. 6938 


5. McBride Type No. 6935 
6. Lippmann Type No. 6932 


Vitallium 


HIP PROSTHESES 


SIX DESIGNS e CLINICALLY PROVEN 
STRONG e INERT © LONG WEARING 


All six designs of Vitallium hip prostheses are the result 
of careful thought, trial and study on the part of the 
initiating surgeon. All have been implanted successfully 
and their use is recommended in properly selected cases. 

Vitallium hips offer a variety in design which permits 
selection of the type best suited to the patient’s require- 
ments. They are strong, well-designed and wear-resistant. 
The head portions are smoothly polished and except for 
the Lippmann type are hollow for lightness. 

Like all Vitallium appliances, the suitability of these 
prostheses for permanent implantation has been proven 
throughout 15 years of use. 

* * * 
WRITE FOR MORE DETAILED INFORMATION, INCLUDING 
SIZE DATA AND SUGGESTED OPERATING TECHNIQUES. 


ORDER THROUGH YOUR SURGICAL DEALER 


EAST 39th STREET + NEW YORK 16, 
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TRADE- MARK® 


always sterile, 
always ready for 
“1001” surgical uses... 


Outstandingly successful for burns and abrasions, these 
sterile-packed, ready-made dressings have countless 
pre ] e ine a | other uses in surgery. Particularly indicated for: 

atum Gau useDressing WOUND COVERING, as for traumatic injuries and after 


Vee Abserben Goure surgery ...to protect from irritation and contamination, 
“with 
to avoid adherence. 


PACKING, as in abscess cavity ...to permit healing from the 
bottom, to meet aseptic precautions. 


PLUG, os after hemorrhoidectomy ...to help control bleeding 
without sticking and subsequent tearing. 


DRAIN, as for septic wounds... to avoid maceration, pressure 
necrosis and erosion. 


pod 


ons ON REVERSE SIDE 


Available in three sizes: 


No. 1—3” x 36” (6 in carton) 
No. 2—3” x 18” (12 in carton) 
No. 3—6” x 36” (6 in carton) 


Obtain from your regular source of supply .. . insist on the 
ready-to-use, dependably sterile dressings in the foil-envelopes. 


CHESEBROUGH MFG. CO., CONS’D 
Professional Products Division * NEW YORK 4, N. Y. 


VASELINE is the registered trade-mark of the 
Chesebrough Mfg. Co., Cons’d 
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and Kitchen-Cooked Meats... 


Comparative Nutritive Values 


From a practical dietary standpoint, venience, meats-in-a-can are advantageous 


meats-in-a-can— preserved by commercial 
canning —are nutritionally interchangeable 
with meats of like variety prepared in the 
home.! For taste appeal, for economy and 


in many respects. 

As the comparative data here shown in- 
dicate, kitchen-prepared meats and similar 
meats-in-a-can are closely alike in the 


“keeping”’ quality, and for household con- amounts of various nutrients they provide. 


COMPARATIVE COMPOSITION OF KITCHEN-COOKED AND COMMERCIAL-CANNED MEATS 
(Nutrient Amounts per 100 Grams) 


*Kitchen-Cooked **Canned Ham®  Kitchen-Cooked Canned Roast 

(Chopped, Cured) Beef Round? Beef? 
Water 50% 50% 59% 60% 
Protein 21 Gm. 20 Gm. 27 Gm. 26m. 
Fat (ether extract) 28 Gm. 20 Gm. 13 Gm. 13 Gm. 
Niacin 4.0 mg. 4.3 mg. 5.5 mg. 4.2 mg. 
Riboflavin 0.21 mg. 0.19 mg. 0.22 mg. 0.23 mg. 
Thiamine 0.46 mg. 0.40 mg. 0.08 mg. 0.02 mg. 


*Values after conversion from 42% to 50% water basis. 


**Values after conversion from 58.69% to 50% water basis. 


Experimental studies have shown that the 
processing which meats-in-a-can under- 
go leads to little if any greater vitamin 
losses than does home-cooking of similar 
cuts of meat. In general, meats-in-a-can 
retain of their original vitamin content ap- 
proximately: 


60 to 80 per cent of thiamine 

90 to 100 per cent of riboflavin 

90 to 100 per cent of niacin 

80 per cent of biotin 

70 to 80 per cent of pantothenic acid.** 


During storage for customary periods, at 
usual warehouse temperatures, meats-in-a- 
can show little, if any, further vitamin loss 
except in thiamine. Even thiamine, a 
highly thermolabile vitamin, was 52 per 


1. Howe, P. E.: Foods of Animal Origin, Handbook of 
Nutrition, American Medical Association, ed. 2, Phila- 
delphia, The Blakiston Company, 1951, p. 637. 


2. Watt, B. K., and Merrill, A. L.: Agricultural Handbook 
No. 8, United States Department of Agriculture, 1950. 
3. Schweigert, B.S.; Bennett, B. A.; Marquette, M.; Scheid, 
H. E., and McBride, B. H.: Food Res. 17:56 (Jan.) 1952. 


cent retained in pork-in-a-can after ten 
months’ storage at 80° F. Retention of the 
vitamin was notably greater when the 
canned pork was stored at 38° F. 


Since meats-in-a-can are thoroughly 
cooked in processing, they may be con- 
sumed as purchased, merely warmed or 
mildly cooked. When the meat is moderately 
cooked in preparation for consumption, 
little or no further loss in vitamins need 
to occur. 


Recent studies show that meats-in-a-can 
are excellent sources of needed amino acids.* 
The 18 amino acids determined in these 
studies appeared in similar ratio and 
amounts in canned beef, pork, and lamb 
as in the respective fresh or home-cooked 
meats. 


4. Rice, E. E., and Robinson, H. E.: Am. J. Pub. Health 
34:587 (June) 1944. 


5. Schweigert, B. S.: Am. Meat Inst. Foundation, Circu- 
lar No. 8, Nov. 1953. 


6. Schweigert, B. S.; Bennett, B. A.; McBride, B. H., and 
Guthneck, B. T.: J. Am. Dietet. A. 28:23 (Jan.) 1952. 


Th t d tes that th tri- 
e Seal of Acceptance denotes that the nutri Sat 


tional statements made in this advertisement 


are acceptable to the Council on Foods and Ey: 
Nutrition of the American Medical Association. “™™ 


American 


Meat Institute 


Main Office, Chicago ... Members Throughout the United States 
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from the clinical observations made thus 


far, it is estimated that tLoTYcIN 


biotic of choice in more than 80 percent 


| 
| 
| 
| 
| 
| 
| 
| 
| 
(Erythromycin, Lilly) represents an anti- | 
| 
of all infections treated by physicians... 1 

| 

| 


the original Erythromycin 


ELi LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U.S.A. 
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The 


merican Journal of Surgery 
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sixty-third year of publication 


VOL. 87 
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NUMBER SIX 


Editorial . 


CLINICAL HYPOXIA 


ig the summer of 1952 arrangements were 
made to present a course on the prevention 
of asphyxial accidents at the University of 
Colorado Medical School. The speaker arrived 
in Colorado the afternoon of Saturday, Sep- 
tember 13th. As the necessary departmental 
contacts could not be effected at the time, a 
tour of the institution was made through the 
courtesy of the surgical resident. In the course 
of this inspection the visitor was impressed by 
the excellence of the University Department of 
Experimental Hypoxia, which was complete 
with special laboratory facilities, library and 
an active polio ward in which respirator pa- 
tients were receiving specialized treatment. At 
the completion of the visit the inescapable issue 
arose: What in the world are you doing here? 
What have you to add to this splendid assembly 
of material? The answer to the question shortly 
emerged. 

Assuming that 100 physicians associated 
with the University were familiar with the 
findings of this department of experimental 
hypoxia and that each medical school in the 
country possessed a similar department with 
an equal number of interested physicians, the 
hypothetical 7,900 compared with the national 
total of 165,000 physicians represents less than 
5 per cent. The problem, therefore, the task 
before us, is to help indoctrinate 95 per cent of 
the medical profession in the fundamentals of 
clinical hypoxia. 

What about dental schools? It may be as- 
sumed that the 5 per cent will not be paralleled 


803 


by an equal number of dentists. Yet what is 
being done concerning the hazard of hypoxia 
in dental offices where the routine use of intra- 
venous pentothal® sodium is practiced? 

At the 64th Annual Meeting of the Associ- 
ation of American Medical Colleges held in 
Atlantic City, October 25-28, 1953, the follow- 
ing statements were released by the Society for 
the Prevention of Asphyxial Death, Inc.: 

Clinical hypoxia is an administrative problem; 
only the dean has the freedom, the vision, the 
drive and can direct the “know how” to pro- 
fessional asphyxia consciousness. 

Clinical bypoxia is not to be confused with a 
specific disease or a specific accident. It cuts 
across the entire field of medicine. The problem 
is as broad as hemorrhage; as a matter of fact, 
hemorrhage is a classic form of anemic anoxia. 

Clinical bypoxia cannot be departmentalized. 
To attempt to contain it within the limits of a 
specialty is to overlook asphyxial accidents in 
others. 

The various facets of clinical hypoxia have 
in the past been segregated in various depart- 
ments, i.e., physiology, pharmacology, anes- 
thesiology, obstetrics, pediatrics, internal medi- 
cine, etc. The result has left an unrelieved 
annual mortality exceeding 50,000 a year. 

The alternate approach, indoctrination by 
integration, by what is recognized as “‘inter- 
departmental correlation” would seem neces- 
sary if the end result of experimental hypoxia is 
to be activated as clinical practice by the in- 
tern, the resident and the general practitioner. 
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Editorial 


The Society for the Prevention of Asphyxial 
Death, Inc., is presently appealing for a grant 
of one million dollars, $100,000 a year for ten 
years, to assist the medical schools to indoctri- 
nate undergraduates, practicing physicians and 
dentists to prevent and to treat clinical hypoxia. 

Experience indicates that intensive indoctri- 
nation may be accomplished outside of cur- 
riculum hours. More than ninety pilot projects 
have suggested and have supplied the demand 
for this information. 

Contributions to the grant requested are 
made payable to the New York Eye and Ear 
Infirmary, Hypoxia Fund. For almost ten years 
the New York Eye and Ear Infirmary, through 
its Post Graduate Medical School established 
in 1823, has provided the sponsorship and 
authority which has enabled the Society for the 
Prevention of Asphyxial Death, Inc., to carry 
on its vigorous campaign. As a result of this 
effort many practicing physicians, dentists and 
more recently medical schools have been 
alerted to the problem of Clinical Hypoxia. 
Assistance to continue and to expand this work 
is thoroughly justified for two reasons: (1) the 
activity has proven its value over a period of 
years, (2) the demand for expansion far exceeds 
the capacity to meet it. 

The immediate problem is urgent, namely, 
to indoctrinate as rapidly as possible 95 per 
cent of the medical and dental profession, who 
while not yet asphyxia conscious, are hourly 
responsible for the prevention and the treat- 
ment of impending asphyxial death. 

With a view to making instruction easily 
available to the general practitioner in a short 
period of time, intensive week-end courses were 
begun in New York City in 1947. Ninety-one 
of these courses have now been presented. The 
course begins on Friday at 1 p.M. and continues 
until 5:30 p.m. It is resumed and concluded on 
the following morning. A period of approxi- 
mately seven hours of intensive instruction is 


thereby provided. The matriculation fee is fifty 
dollars. 

The material offered includes lectures, slides 
and a detailed consideration of instruments for 
the prevention of asphyxia. Anesthetized dogs 
are brought into the classroom. The class is 
then taken to the operating room where the 
airway of an anesthetized patient is demon- 
strated. In the morning session resuscitation 
apparatus and the indications for its use are 
discussed. Human cadavers are provided for 
practice. 

More than 700 students from various parts 
of the United States have attended these 
courses. While the sessions in New York City 
have accepted students from all parts of the 
country and Canada, many courses have been 
held in other cities. These have been offered in 
Columbus, Ohio; Boston; Washington, D. C.; 
Atlantic City; Baltimore; Denver; San Fran- 
cisco; Los Angeles and Honolulu. This has been 
done with the cooperation of the medical 
schools of Ohio State, Harvard, Georgetown, 
University of Maryland, University of Colo- 
rado, University of California and U. C. L. A., 
and with the assistance of the Department of 
Civilian Defense of the State of New Jersey 
and of the Territory of Hawaii. 

Out-of-town courses require a preparatory 
period of two months and a minimum group of 
twelve students on the East coast and twenty 
on the West coast, in order to justify the 
logistics involved. Courses are given under the 
auspices of the New York Eye and Ear In- 
firmary by the Society for the Prevention of 
Asphyxial Death, Inc. In New York City 
groups meet the first Friday and Saturday of 
each month at the New York Academy of 
Sciences, 2 East 63rd Street. 


PaLuEL J. FLaGG, M.D., 
Diplomate, American Board of 
Anesthesiology, New York 
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SCIENTIFIC PAPERS 


Further Experiments on Animals and 
Man Supporting the Bioelectrical 


Method of Measuring the Rate 
of Healing of Wounds 


From the Department of Pharmacology, Habnemann 
Medical College and Hospital of Philadelphia, Pbhila- 
delpbia, Pa. 


REVIOUS publications from this laboratory*? 

have described the electrical method of 
measuring the rate of healing of minor abra- 
sions inflicted experimentally on human skin. 
The purpose of these studies is to determine 
the possible retarding or accelerating effect of 
various dressings and drugs on the rate of heal- 
ing of human wounds. The research reported 
in this paper had the following objectives: (1) 
investigation of the great variation which oc- 
curs in measurements of wound potentials 
(these electrical fluctuations were studied by 
means of a multiple electrode placement 
method in rats and a statistical analysis of ex- 
perimental human wounds); (2) comparison of 
muscle and skin wounds in animals; (3) studies 
of the reversal of potential which occurs at 
healing and at death of the animal; (4) meas- 
urements of the local effects of external factors 
such as anesthetic and ions on wound potential; 
(5) the specific action of chlorophyll on the 
rate of healing of experimental human wounds; 
and (6) studies of the electrical potential of a 
clinical wound. 


METHODS 


For the animal experiments three measuring 
instruments were used: a Leeds and Northrup 
type K potentiometer, a Micromax and a 
Speedomax recording potentiometer. The ac- 
curacy of a measurement could be tested by 
switching the wound potential on each of the 
instruments in succession. In some experi- 
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ments the rat and entire electrode system were 
placed in a thermostat at 37°c. For human 
potentials the Micromax recording potenti- 
ometer was used. This was taken to the bed- 
side of a patient on a small table on casters and 
gave satisfactory results. For wounds on the 
back of rats and for the ulcer on the hospital- 
ized patient, glass tubes filled with saline agar 
connected the wound to the potentiometer by 
way of saline cups into which dipped non-polar- 
izable Ag-AgCl electrodes. The potential of the 
experimental abrasions on the fingertips of 
healthy humans was measured by dipping the 
fingertips into cups of saline connected by salt 
bridges to the Ag-AgCl electrodes leading to 
the potentiometer. As with humans, the experi- 
mental abrasions on the forepaws of rats were 
made with sterile sandpaper. Rats were anes- 
thetized with ether followed by I.P. 15 mg./kg. 
pentobarbital as required. The forepaws of the 
anesthetized rats were placed in two cups of 
saline and the potential difference between 
the wounded and intact paw measured as with 
humans. The potentials of the wound on the 
back of rats (made by excising skin and, in 
some cases, muscle) were measured against 
the intact hindpaw. It was found that rats 
placed in a jar with ether frequently reopened 
their wounds during the excitement stage and 
also died from an overdose of ether. A simple 
method was devised for administering ether to 
the wounded rats to soften the excitement 
stage and to avoid overetherization. A com- 
mon laboratory glass funnel 20 cm. in-diameter 
was inverted over the animal. The upper nar- 
row tube of the funnel contained cotton to 
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which ether was added from above. The rat 
rested on a wire screen placed on a flat board 
allowing ventilation on the floor of the “cage.” 
At first the rat attempted to escape upward 
through the narrow tube of the funnel and in- 
haled ether. The more active the rat, the more 
anesthetic was inhaled. When the rat became 
limp and rested on the ventilation screen on 
the floor, the amount of ether inhaled was less 
and overdosage was avoided. If the rat recov- 
ered, it tried to escape upward again and was 
reanesthetized. Induction was slow and usually 
without the excitement stage. Injury to the 
wound and fatal overdosage were avoided. 
These points are important in studies of wound 
potentials in animals who have to be anesthe- 
tized daily for long periods so that the rate of 
healing can be measured. Ether was used to 
avoid large daily doses of barbiturates which 
might have some metabolic effect influencing 
the rate of tissue repair. 

A rectangular system of reference points 
was used for the measurement of wound poten- 
tial on one forepaw of the rat. The wound po- 
tential was measured against the intact fore- 
paw and also against the intact hindpaw on 
the same side. Also, the potential changes be- 
tween intact forepaw and intact hindpaw and 
between the intact hindpaws were measured 
daily. In this way the wound potential could 
be corrected for spontaneous changes in the 
potential of the intact reference point. The 
rats were weighed at intervals (150 to 200 gm.) 
and no loss in weight was observed. The diet 
consisted of Pratt rat pellets and fresh vege- 
tables, fruit juices and U. S. prime beef to 
eliminate any hypoproteinemia or vitamin 
deficiency. 


RESULTS 


The wound potentials made by excising cir- 
cular areas of skin (1 to 2 cm. in diameter) on 
the back of the rat were only a few millivolts 
positive to the intact hindleg. This positivity 
declined with healing. The wound potential of 
this type of lesion in animals has been studied 
by many investigators and we shall not report 
our data in full except to state that the posi- 
tivity of skin wounds was confirmed. After 
measuring the well known positive wound 
potential in the skin of the rat which averaged 
about 5 mv., we deepened the wound into the 
underlying muscle and found an immediate 
reversal of the wound potential to negativity 
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of 5 to 15 mv. The severity of the wound and 
the type of tissue involved may be detected by 
the electrical method. The healing rate of the 
negative muscle wound potential was much 
more rapid than that of the positive skin poten- 
tial. Since our measurements were made at 


TABLE I 
MAGNITUDE OF INITIAL WOUND POTENTIALS OBTAINED 
BY EXCORIATING THE PAW OF THE RAT 


| Room | Electrical | Electrical 
| Resistance | Resistance 
Num- tial pera- before after 
Wounding | Wounding 
(°¢.) (Ohms) (Ohms) 
2 
= 
12 +14 23.5 100,000 20,000 
13 +11 24.5 | 30,000 3,000 
14 +9 23.0 0,000 1,000 
16 +11 31.0 50,000 5,000 
18 + 6 30.0 70,000 | 20,000 
19 +6 | 31.0 | 60,000 | 20,000 
20a* +8 | 33.0 | 50,000 30,000 
20b +6 | 37.0 | 85,000 35,000 
22a +4 | 23.0 | 30,000 20,000 
+5 | 29.0 13,000 7,000 
24 +12 28.0 50,000 40,000 


* No. 20a gives the data on left forepaw wound of 
rat 20. No. 20b is the right forepaw wound on the same 
rat 60 days after the first wound. The 20b measurement 
was made in thermostat at 37°c. No. 22a and 22b are 
the right forepaw wounds of rat 22 made 50 days apart. 


twenty-four-hour intervals, we are unable to 
report the rate of healing of these superficial 
muscle wounds in which the negative potential 
was reversed to positivity by the skin lesion on 
the next day. In several cases the negative 
wound potential was found to decrease within 
an hour and in one animal only 10 per cent of 
the original negative wound potential was 
found after twelve hours. Amputation of the 
rat’s leg (through the femur) gave a negative 
potential of 5 to 20 mv., showing that the nega- 
tive wound potential dominates the smaller 
skin potential. 

Of the twenty-five animals investigated, 
half were subjected to dorsal skin wounds and 
half to sandpaper abrasions on one forepaw. 
No previous study of skin abrasions on the rat’s 
paw have been published so we wish to report 
quantitative data. Table 1 displays the wound 
potentials which averaged 8.3 mv. positive as 
measured against the opposite uninjured 
forepaw. 


4 
4 
~ 
. 
7 
| 3 
< 
» 
@ 
4 4 
i 
|| 
. 
vis 
F 


Rate of Wound Healing 


The duration of the paw potentials is shown 
in Table 1. As will be seen in Figures 1 to 5, 
these potentials form plateaus. In the table 
the initial potential is divided by the time in 
days when the curve is descended to the base- 
line. The end point is taken when the positive 


TABLE II 
PERSISTENCE OF POSITIVE WOUND POTENTIAL ON RAT 
PAWS IN DAYS 


sandpaper the injured paw swelled to. twice 
the normal size. The paw returned to normal 
size when the wound potential disappeared. 

In experimental abrasions on human fingers 
we have noted an occasional negative “over- 
shoot”’ potential which occurs when the wound 


TABLE III 
REVERSAL OF POSITIVE WOUND POTENTIAL ON RAT 
PAWS AT TIME OF HEALING 


Potential (mv. ) Average Loss of 


Rat Number | Potential per 
Days | Day (mv.) 
| 

12 1.21 
14 
I — 1.5 
14 2 1.50 
6 
6 
18 | = 1.00 
6 | 
| 6 
19 4 1.50 
8 
20a* 8 1.00 
} 
6 
2o0b | 8 0.75 
22a | 0.28 
| 
22b | £ | 0.20 


* No. 20a is the wound on the left forepaw of rat 20; 
20b is the right forepaw wound of the same rat 60 days 
after the first wound. No. 22a and 22b are the right 
forepaw wounds of rat 22 made 50 days apart. Measure- 
ments on rat 20b were made in thermostat at 37 + 1°c. 


wound potential reaches the baseline and be- 
comes negative to the opposite intact forepaw. 
The magnitude of the initial wounds on the 
paw ranged from 4 to 17 mv. positive. Healing, 
as determined by the electrical method, took 
four to fourteen days. No permanent scars 
were left on the paws and recovery was com- 
plete in all cases. On the first day or two the 
rat held up the injured paw. Wounds and isola- 
tion cages were sterilized with zephiran® daily. 
After the wound potential had disappeared, 
the paw appeared normal except for faint pink 
patches on the fingers, palm and wrist. Other 
signs of recovery which correlated with the 
loss of wound potential were the use of the 
paw in washing the face, feeding and walking. 
Within thirty minutes after wounding with 
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} | 
| Time | Room | 
Rat since | Tem- | 
Num- sal Po |Wound-| pera- | Appearance of Paw 
ber | mecitel | ing ture 
(Days) | (°c.) 
12 —6 14 33.0 | Almost normal; faint 
| | | sear on 1 digit and 
| on wrist 
13 —9 9 23.5 | Normal; digits 
| slightly pinker than 
| control 
“4 :| <9 8 | 31.0 | Digits slightly swol- 
| len; small scabs on 
2 digits and wrist; 
| rat uses paw to 
clean face 
18 —7 | 7 32.0 | Small scab on wrist 
and 1 digit 
19 —6 13 30.0 | Slightly pinker than 
control 
20b*| —2 10 37.0 | Slightly pinker than 
control 
22a a 29.5 | Slightly pinker than 
| | control 


* Measurements on rat 20b were made in thermostat 
at 37 + 1°c. 


is healed. In other words, the positive wound 
potential may become negative by a few milli- 
volts. This reversal of wound potential at the 
time of healing was also observed in rats. In 
all eleven animals seven demonstrated reversal, 
two did not show it and two died in anesthesia 
before healing was complete. Table 11 indi- 
cates that the negative reversal occurred on the 
seventh to the fourteenth day (depending on 
the particular animal) and that the average 
time of appearance was 10.5 days. The magni- 
tude of the potential averaged 5.7 mv. negative 
(range 3 to 9 mv.). 

The method of recording potentials between 
the wounded and intact forepaw, between the 
wounded forepaw and intact ipsilateral hind- 
paw and between the two intact hindpaws 
gives a more complete picture than the usual 
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Fic. 1. Wound potentials on paw of rat (paw-to-paw potentials). Right forepaw (R.F.P.) was wounded with sterile 
sandpaper, indicated by W and arrow. Rat 12. The procedure with this animal will be described in detail to serve 
as a model for the caption of the next four figures. Each point plotted on the graph represents the average of five to 
eight readings (obtained during..a period of 10 to 30 minutes). Ordinates show the potential of pairs of the four paws 
of the animal as measured against various reference points or “indifferent” electrodes in this quadrangular method 
of bioelectrical technic. Paws were withdrawn from the saline cups and the zero tested between each reading. Ordi- 
nates: potential in mv. Positive above base line and negative below base line. R.F.P. signifies right forepaw; L.F.P., 
left forepaw. R.H.P. signifies right hindpaw and L.H.P. left hindpaw. Thus the first reading on the top graph signifies 
that R.F.P. is 3 mv.+ to L.F.P. The symbol ‘ a means that the graph shows the sign of the potential R.F.P. 
as measured against the reference electrode L.F.P. Abscissas in days. In the upper two graphs the symbol W indi- 
cates that the right forepaw was wounded with sterile sandpaper to the point of bleeding (under ether and pento- 
barbital anesthesia). Tips of the fingers received the most damage. As described in the text, the “mirror image”’ 
method of correcting variations in wound potential explains the anomalous “dip”’ in wound potential recorded on the 
day between R.F.P. and R.H.P. (second graph from the top of the figure). Room temperatures at the time of suc- 
cessive readings were: 1st day 23.5°c., 2nd day 23.5°c., 3rd day 24.5°c., sth day 21.6°c., 7th day 25.6°c., 8th day 
28.5°c., 1oth day 23.6°c., 12th day 23.0°c., 14th day 27°c., 15th day 27°c., 16th day 25°c. On the 14th day there 
were red marks on the wounded forepaw. On the 15th day the paw appeared almest healed and was completely 
healed on the 16th day. 
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method of measuring the wound potential 
against only one point of reference on intact 
tissue. It was found that many of the fluctu- 
ations in the wound potential were actually 
spontaneous changes in potential of the normal 
tissue under the “indifferent” electrode. This 
point is illustrated in Figure 1 (rat 12). The 
wounded right forepaw was positive against 
two contacts with normal tissue, the left 
forepaw and the ipsilateral hindpaw. In both 
electrode positions the positive wound poten- 
tial become negative on the fifteenth day when 
visual inspection showed that the wounded 
forepaw appeared normal except for a slight 
pink color. It will be seen in Figure 1 (rat 12) 
that the positive wound potential measured 
against the ipsilateral intact hindpaw appears 
to indicate healing on the third day but no sign 
of healing is seen in the record of the wound 
potential from the other point of reference. 
The explanation of this discrepancy will be 
found by inspection of the graph showing the 
spontaneous fluctuations in potential between 
the ipsilateral hindpaw and the left hindpaw. 
On the third day when the wound potential 
dropped to zero the reference point on the 
hindpaw gave a spontaneous swing to the posi- 
tive side thus cancelling the wound potential. 
There are, of course, many unexplained fluctu- 
ations in potential on reference points which 
do not seem to affect the wound potential such 
as the positive peak of the right hindpaw seen 
on the eighth day. In Figure 1 (rat 12) it will 
be seen that the negative reversal associated 
with healing is technically confirmed by simul- 
taneous negativity of the wound against both 
reference points which did not show concomi- 
tant positive swings. 

Figure 1 has illustrated how wound potential 
may be decreased by a spontaneous fluctuation 
in potential at the reference electrode. The 
opposite effect is seen in Figure 2 where a 
sudden increase in wound potential forms an 
unexplained positive peak on the third day. 
Inspection of the graphs will show that the 
reference point on the opposite forepaw de- 
veloped a negative peak potential. This type of 
“‘mirror image”’ potential affords the following 
method of correcting the recorded positive 
wound potential. (Fig. 2, rat 19.) On the third 
day the wound potential of the right forepaw 
shows a peak of 5 mv. positive above the 
previous potential. This fluctuation corresponds 
with a simultaneous “dip” to negativity of 
4 mv. of left forepaw measured against the left 


hindpaw. It appears that we should subtract 
this 4 mv. from the peak potential on the graph 
showing positivity of the wounded right fore- 
paw. However, this correction factor (the 
“mirror image’’) on the left forepaw to left 
hindpaw circuit may have been influenced by 
its own reference point. Fortunately we have 
the potential measured from the intact left 
hindpaw to intact right hindpaw. In all cases 
we take the potential change from the potential 
on the preceding day. Inspection of the graph 
in Figure 2 will show that the left hindpaw 
went I mv. positive to the right hindpaw, so 
the correction factor becomes 4 minus 1 equals 
3. This corrected factor is shown in Figure 2. 
Figure 3 (rat 18) demonstrates a good corre- 
spondence between the wound potential meas- 
ured from two reference points and shows the 
effect of an accidental wound on the opposite 
forepaw and also the effect of death. Figures 4 
and 5 present data obtained with temperature 
controlled by an air thermostat at 37 + 1°c. 
The rat with the saline cups, salt bridges and 
electrodes was enclosed in the constant temper- 
ature oven when the wound potentials were 
measured by the Speedomax recording po- 
tentiometer. At constant temperature readings 
the magnitude of the potentials and the great 
variation were approximately the same as in 
previous experiments. Each point on the graph 
is an average of several readings and it was 
noted that the variation in the individual 
readings before averaging was less at constant 
temperature. In Figure 4 an accidental wound 
shows the usual delay in the healing curve. At 
constant temperature unexplained fluctuations 
in potential still remain which cannot always 
be resolved by the “‘ mirror image” method. A 
typical unexplained peak is seen in Figure 4, 
fifteenth day, left hindpaw to right hindpaw. 
Figure 5 (rat 20) at constant temperature 
shows good “mirror image”’ effects. The most 
urgent problem in all studies of wound potential 
is to explain the great variation in measure- 
ments. This will be illustrated in Figure 5, 
seventh day, when the wounded right forepaw 
went 9 mv. in the positive direction after 
attaining negativity. A genuine increase in 
positivity is suggested by the 3 mv. positive 
peak in the wound as measured by the other 
reference point (right forepaw to left forepaw). 
At the same time a “mirror image” was pre- 
sented by the spontaneous negative peak of 
7 mv. in the right hindpaw reference point. 
The correction is therefore 7 mv. and the 
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Fic. 2. Wound potentials on the paw of the rat graphed as in Figure 1. In this rat (19) the right forepaw (R.F.P.) 
was excoriated with sterile sandpaper. Ordinates and abscissas as in Figure 1. Note that the potential was measured 
the day before wounding. At the end of the graph isolated readings on the 23rd day (triangles) and on the 69th day 
(squares) are recorded. As explained in the text, the positive peak in the potential of right forepaw to left forepaw on 
the 3rd day is partly explained by “mirror image” produced by a spontaneous dip to negativity of the reference point 
(left forepaw). The corrected potential is indicated by the black dot. On the 2nd day the wounded paw was one-third 


larger than the control and showed red marks on wrist and 


fingers. On the 3rd and 4th days the paw was slightly 


swollen with red marks still present. On the 13th day the wounded paw was slightly pinker than the control. On the 
23rd day two digits showed faint red patches. On the 69th day both forepaws were identical. Room temperature was 


recorded at each reading and ranged from 24.0° to 31.0°c. 


genuine rise in positivity 3 mv., which yields 
a value of 10 mv. very close to the observed 
fluctuation of g mv. which might have been 
mistaken for an exacerbation of the wound 
potential on the seventh day greater than the 
potential of the fresh wound. 

The positivity of the skin wound in the rat 
is in some way dependent on the living state 
of the animal. Wounds on the paws made four 
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to twenty-four hours after death were 2 to 4 mv. 
negative. (Table iv.) In addition to the negative 
paw abrasions listed in Table tv, two other 
animals had circular areas of skin 1.5 cm. in 
diameter removed from the back after death. 
Rat 3 gave a wound potential of 6 mv. negative 
four hours after death (30°c.) and rat g had a 
wound potential of 2 mv. negative three days 
after death (21.5°c.). In all cases the dead rat 


4 

‘ 

s ¢ 

4 

toh 
ion 

a 
4 
4 
os 


Rate of Wound Healing 


DAYS 


9 10 il 12 13 14 15 16 30 


L 


34567890 II i213 14 15 16 30 


DAYS 
Fic. 3. Rat 18, right forepaw wounded at arrow marked W. Ordinates and abscissas as in Figures 1 and 2. On the 
30th day the control left forepaw was accidentally wounded, which caused the potential of the right forepaw (in 
the top graph) to swing negative (indicated by triangle). This rat died in anesthesia. The wound potential was only 
I my. negative when measured 34 hours after death (indicated by square on graph). The above graphs depict the 
expected potentials in the rat associated with skin wound. The day-to-day potentials between two pairs of unwounded 
paws fluctuate near zero while the wound potential measured against one of each of these pairs of controls is shifted 
to positive side until healing occurs. There was considerable hemorrhage from the fresh wound and immediate 
swelling. On the 2d day the wounded hand was twice its normal size, with many reddish marks. On the 5th day red 
patches were present and on the 8th day (disappearance of wound potential) the paw appeared normal except for 


faint scars on wrist and one digit. Room temperature was recorded with each reading (25°-34°c.). 


was kept in the refrigerator at 5°c. and allowed 
to rewarm to room temperature before the 
wound was made. In some cases a wound was 
made on the same paw during life and death 
(after the wound had healed) showing the 
potential reversal after death. (Table v.) The 
negative wound potentials of muscle did not 
reverse to positivity after death but declined 
in magnitude. The positivity of freshly made 


skin wounds could be produced for at least 
half an hour after death (cessation of respira- 
tion and heartbeat). In rat 3, removing a 
circular area of back skin (1.5 cm. in diameter) 
produced 3 mv. positive twenty-five minutes 
after death (room temperature 24°c., body 
temperature 30°c.). The resistance fell from 
50,000 to 20,000 ohms. A muscle wound in the 
same area produced 3 mv. negativity and a 
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further fall in resistance to 10,000 ohms. Four 
hours after death (body temperature 24°c.) a 
new skin wound produced 6 mv. negativity 
showing the reversal after death. A muscle 
wound made at this time in this area increased 
the negativity to 7 mv. Before death in this 
animal a muscle wound gave 19 mv. negative 
(room temperature 23°c., seventeen days be- 
fore death). 

It has long been known that wound poten- 


34567 


8 9 


10 Il 12 13 14 15 16 17 


DAYS 


Fic. 4. Wound potential of left forepaw (L.F.P.) of rat 2 plotted as in previous figures. The rat, electrodes and salt 
cups were placed in thermostatically controlled oven at 37 + 1°c. at the time of measurement of potential. It will 
be noted that the spontaneous variations are as great as with uncontrolled temperature. (Figs. 1 to 3.) On the sth 
day the left forepaw was accidentally wounded again showing a return to positivity and overcoming the negative 
overshoot. On the 1st day 50 minutes after wounding the affected paw had swollen to twice the normal size. By the 
5th day the paw was slightly swollen and showed a small black and a small red scar. On the 5th day accidental 
rewounding caused hemorrhage. By the 13th day a small black scar remained on the digit. At this time the wounded 
paw was used in climbing and in cleaning face which correlated with the decline in wound potential. 
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tials are not as susceptible to alteration by 
changes in the immediate environment (tem- 
perature, chemicals, etc.) as are action poten- 
tials (Barnes?). There is a voluminous liter- 
ature on the effects of ions on potential of skin 
and muscle. However, we thought it desirable 
to measure the effects of common ions and 
anesthetics as recorded by our method. Re- 
placing the saline with isotonic KCI had a very 
slight effect on the negative wound potential 
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of the rat’s leg after amputation. In rat 30 the 
wound was 15 mv. negative in saline and 
16 mv. negative in isotonic KCl. Complete 
descriptions of these ionic studies will be pub- 
lished elsewhere. In connection with the elec- 
trical measurement of wound healing de- 


TABLE Iv 
POTENTIALS OF EXPERIMENTAL WOUNDS MADE ON THE 
PAWS OF RATS AFTER DEATH 
(See also Table v, and Figure 1 for explanation of letters 
in second column) 


Electrical | Electrical 
R Wound H i Room Resistance | Resistance 
N at Paw Poten- | Tem- before after 
Wounded! tial Death pera- | Wounding | Wounding 
(mvy.) ath) ture | (Ohms) | (Ohms) 
( c.) Ra 
4 L.H.P. -3 3-5 | 31.6 40,000 20,000 
7 L.F.P. —2 32.0 | 29.0 60,000 33,000 
12 R.F.P. ae 40,000 15,000 
13 L.F.P. -4 3.5 | 20.0 60,000 20,000 
22 L.F.P. -3 8.5 | 20.5 30,000 20,000 
23 R.F.P. —4 24.0 | 26.0 50,000 30,000 
24 R.F.P. -—4 24.0 | 26.0 50,000 40,000 


scribed in this paper we wish to emphasize the 
fact that wound potential is not markedly 
altered by changes other than tissue growth 
or death. A similar invulnerability to ions of 
human skin abrasions will be described later 
in this communication. To test the hypothesis 
that wound potential is not immediately 
altered by the local application of drugs or 
chemicals, 1 per cent dibucaine (nupercaine®) 
was applied to intact skin of rats, regions of 
excised skin on back and excoriated paws. An 
insignificant shift to negativity was found in 
fifty-one experiments involving intact and 
wounded tissue. The average potential change 
was 1.25 mv. negative, standard error 0.30 and 
standard deviation 2.14. This slight shift to 
negativity was the same on intact and wounded 
skin. Thus in rat 2 dibucaine produced 1 mv. 
negativity on the freshly wounded paw and also 
on the healed paw seven days later. Petrolatum 
and lanolin had no significant effect. Dibucaine 
ointment, petrolatum and lanolin increased 
electrical resistance. 

The remaining part of this paper will de- 
scribe experiments on wound potentials in 
human subjects. In a preceding paper‘ we de- 
scribed the decline in negative wound potential 
of an experimental circular wound 3 cm. in 
diameter on the human forearm. We wish to 
describe the wound potential of a leg ulcer in 
a hospital patient. Figure 6 shows the decline 
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of the positive potential of the ulcer with heal- 
ing. The potential was 60 mv. positive at the 
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Fic. 5. Wound potential of right forepaw (R.F.P.) of rat 
20 graphed as in preceding illustrations. Temperature 
controlled at 37 + 1°c. as in the experiment reported in 
Figure 4. The dip below the base line in R.F.P. to R.H.P. 
(2nd graph from top) on the 5th day is partially ex- 
plained by the “mirror image.” See text for an analysis 
of the positive peak of 9 mv. on the wounded right fore- 
paw (R.F.P.) measured against intact right hindpaw 
(R.H.P.) on the 7th day (2nd graph from top). On the 
ist day the wounded paw swelled to twice normal size 
in 25 minutes after wounding. On the 3rd day the in- 
jured paw was somewhat swollen, pink in color and 
showed red scars on the digits. On one digit the claw was 
missing. On the 4th day the injured paw was occasion- 
ally used. On the sth day the paw was almost of normal 
size except for slight swelling of digits. On the 7th day 
the paw was approaching normal appearance. On the 
gth day a few faint scars were present on digits. 
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beginning of the series of measurements, at 
which time the wound was 75 by 50 mm. on 
the malleolus. Over a month later when the 
ulcer showed pronounced healing and the pa- 
tient was discharged from the hospital, the 
potential was only 4 mv. positive. The ulcer 


MV 
+ 


60Fr 
SOF 
40F 
30F 


returned with the ulcer open again, giving a 
large wound potential and appearing as it did 
at the beginning of the series of measurements. 
A wide variety of dressings and ointments were 
used in the hospital and by the patient’s physi- 
cian so that we cannot relate any particular 
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Fic. 6. Positive wound potential of an ulcer on the malleolus of a male patient (P. C., age thirty-five years). The 
ulcer developed from a ten-year old football injury. Two skin grafts failed. Ordinates: wound potential measured 
from ipsilateral great toe. Abscissas: time in months. At the beginning of electrical studies the ulcer was oblong in 
shape 75 by 50 mm. Patient was unable to walk at beginning of this series of measurements. The ulcer healed as 
indicated by the decline in wound potential and patient was discharged from the hospital at the point of lowest 
potential. The dotted line represents time when patient was away from hospital. The ulcer became worse again. At 
the 5th month the patient returned to the clinic, and electrical measurements showed that the positive wound 
potential had returned and the appearance of the ulcer resembled that at the beginning of the study. 


was irregular in shape and there was discolor- 
ation of adjoining skin which made it difficult 
to make an accurate measurement of size by 
visual inspection. Four months later the patient 


potential reading with a specific ointment. We 
wish to point out the correlation between the 
healing of the ulcer and the positive wound 
potential. 


TABLE v 
POTENTIALS OF FRESH WOUNDS MADE ON THE SAME PAW OF THE SAME RAT BEFORE AND AFTER DEATH 
| Room | | | | Room 
| Temper- Rit | 1 | Temper- | Hours Ri 
ature | (Ohms) | (Ohms) | | ead | ature Dead | (Ohms) | (Ohms) 
ber (mv.) © | | (Days) | (mv.) | 
(‘c.) | | | 
12 +17 43 —4 31.5 
13 + 7 24.5 30,000 5,000 25 —4 29.0 
as* +9 25.0 30,000 | 20,000 
22 + 6 29.0 10,000 3,000 12 —3 29.5 
24 +12 28.0 50,000 | 40,000 45 —4 26.0 


* Note: Rat 22 was wounded twice when alive in an interval of 3 mo. 


+ See Table tv for explanation of R; and Ro. 
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In another case we found a potential of 
40 mv. positive on the back of the hand two 
months after a burn by an ether explosion. 
A skin graft had been made but was considered 
unsatisfactory by the surgeon. The grafted 
skin had lost its elasticity and a new graft was 
planned. Thus the unhealthy state of the 
grafted skin was correlated with a fairly large 
positive potential. 

The experimental abrasions of human fin- 

gers gave wound potentials which were not 
markedly affected by changes in the chemical 
environment. Isotonic KCI, CaCl, and MgCl, 
did not produce large changes in potential 
compared with saline. Also, chloroform and 
ether did not depress the potentials but on 
the contrary produced a slight increase, prob- 
ably by irritation. The following experiment 
is typical of the effect of chloroform and ether. 
On a freshly made abrasion on the fingertip 
the following wound potentials were recorded 
by successively dipping the wound into saline 
connected to the potentiometer: +20 mv., 
+22 mv., +21 mv. and +20 mv. The wound 
was then placed in chloroform and gave a 
potential of +23 mv. After washing with 
saline, the wound potentials were +18 mv., 
+17 mv. and +18 mv. The wound was then 
placed in ether and the potential was +21 mv. 
Three successive readings in NaCl were +19 
mv., +20 mv. and +19 mv. 

It is fortunate for the electrical method of 
measuring wound healing that the potential 
is not easily influenced by changes in the 
immediate chemical environment. Only regen- 
eration of tissue has a pronounced effect on 
wound potential. This affords an objective 
method for testing drugs or dressings used 
clinically on human wounds. Of numerous sub- 
stances tested to date, chlorophyll derivatives 
appear to give the best results when applied to 
experimental abrasions. We now have a sufli- 
cient number of cases to apply statistical 
analysis for significance of the results. To date, 
the average rate of healing or per cent wound 
potential loss per hour is 2.64 per cent for 
experimental wounds treated with 0.5 per cent 
Chloresium N.N.R.® compared with 1.58 per 
cent per hour for controls treated with the 
ointment vehicle without chlorophyll (on the 
same hand at the same time). Chloresium is 
composed of water-soluble derivatives of 


chlorophyll a. This series included seventy-six 
wounds in nineteen experiments. The standard 
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error for the average rate with chloresium (2.64 
per cent) is calculated to be 0.417 and the 
standard deviation 1.82. The standard error 
for the rate on controls (1.58 per cent) is 0.253 
and the standard deviation 1.10. The t value is 
2.17 and P value is 0.04. This statistical analy- 
sis shows that the increased healing rate pro- 
duced by chloresium is significant. 


COMMENTS 


The small magnitude of the wound poten- 
tials and the wide variation in the electrical 
potential of wound and intact skin were charac- 
teristic of our experimental wounds made by 
excising circular areas in the skin of rats. 
Fardon, Judd and Prince" reported that po- 
tentials from wounds consisting of two crossed 
incisions 2 mm. in length made on the back 
skin of mice showed spontaneous changes. 
Burrows, Iball and Roe!® suggested that the 
uncertain results obtained in_ bioelectrical 
studies of wounds in the skin of rats may be 
ascribed to interaction of positive skin wound 
potentials and negative muscle wound poten- 
tials (for example from the underlying pan- 
niculus carnosus). By wounding first the skin 
and then underlying muscle in rats we have 
shown that this apparent discrepancy between 
the positive skin wound and the negative 
muscle wound may be used as an indicator of 
the depth of the wound and the kind of tissue 
wounded. Part of the wound potential of rat 
muscle decreases very rapidly (within the first 
thirty minutes), resembling an action current.*” 
Since the muscle wounds heal within twenty- 
four hours in the rat while the area of excised 
skin gives a long-lasting wound potential, the 
graphs of the sign of the potential of a wound 
involving skin and underlying muscle show a 
reversal from negative to positive on the second 
day. Abrasions made with sterile sandpaper on 
the paws of the rat were found to give less 
variable wound potential curves than wounds 
made by excising areas of skin on the back. 
The method of multiple electrode placement 
illustrated in Figures 1 to 5 explains some of 
the spontaneous changes in wound potentials 
on the paws of rats. The paw wound which 
involves chiefly the fingers is relatively free 
from muscle potential and moreover is analo- 
gous to the fingertip abrasions on the human 
subjects. The fall in electrical resistance on 
wounding (Table 1) may be used as a measure 
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of healing and will be described in a future 
publication. Abrasions on the human fingers 
give wound potentials five times the magnitude 
of similar wounds on the rat’s paw and are 
more suitable for testing the effects of healing 
agents. Moreover, animal skin is histologically 
and physiologically quite different from human 
skin. Healing agents for clinical use should be 
tested on experimental human skin wounds. 
The electrical method of measuring the rate 
of healing of wounds has many advantages 
over the visual inspection method used many 
years ago by Carrel and Hartman" and Du 
Noiiy,'”* and revived from time to time by 
Smelo,”* Moss et al. and Homburger.”? Carrel 
and Hartmann" state that errors of visual 
measurement of wounds in animals are pro- 
duced by changes in position of the animal. In 
the visual method applied to human wounds 
the same authors admit that errors arise from 
lack of distinctness in the outer edge of the 
cicatrix. They state that it was necessary to 
select wounds in which the measurements 
could be made with accuracy. The recent report 
by Moss et al.% on the old Du Noiiy method 
requires further comment. It is doubtful if a 
freehand sketch of the wound can furnish a 
scientific measurement of wound healing. More- 
over, it is difficult to understand the signifi- 
cance of the term “retarded healing” in many 
cases reported in Table 1 of Moss et al. For 
example, a forty-four year old ulcer decreased 
in area from 3.94 to 1.80 sq. cm. during 
twenty-five days of chloresium treatment, 
which was recorded as “‘retarded healing.” This 
conclusion is based on the expected rate of 
healing calculated on the Du Noiiy formula. 
Instead of direct measurement of a control 
lesion of the same age and size, Moss et al.” 
compare the clinical healing with the imaginary 
“ghost” healing calculated on paper from an 
oversimplified formula. Du Noiiy” states, “the 
date of healing could be predicted go days in 
advance” but he gives no statistical analysis 
to support this claim. Du Noiiy'”"* developed 
two formulas. In the first method the rate of 
healing of a wound is investigated by taking 
two measurements three or four days apart in 
order to calculate the area it should have four, 
ten, twenty or thirty days later. Du Noiiy’s 
second method gives a “purely theoretical” 
estimation of how fast a wound should heal 
and it “then becomes unnecessary to take two 
measurements of the wound 4 days apart” to 
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obtain the constant characteristic of this par- 
ticular wound. It is clear that Moss et al.*° used 
the wrong Du Noiiy formula, which is the 
second “purely theoretical one.’’ Obviously, to 
test the effect of a drug on a particular wound 
the constant for this wound before treatment 
should be obtained (Du Noiiy’s first formula). 
Needham” has recently criticized the Du Noiiy 
formula as an oversimplification. Moss et al.” 
point out that many important variables are 
neglected in the Du Noiiy formula such as 
general status of the patient; hypoproteinemia, 
vitamin deficiency (A, C, or K), electrolyte and 
water balance, anemia or systemic infection, 
tissue trauma, presence of devitalized tissue at 
the wound site, local temperature and integrity 
of the blood supply. Recently other factors 
influencing wound healing in animals have been 
reported. 

Findlay® finds that vitamin B,. promotes 
healing. According to Williamson and Fromm*® 
the rate of healing is a function of the cystine 
content of the wound. Pirani et al.” have de- 
scribed the effect of DCA on granulation. 
Chassin et al." find that stress delays healing 
in rats (also Marshall?*). All of these factors 
are automatically cancelled out in the bio- 
electrical method of measuring the rate of 
healing of experimental wounds since treated 
and untreated control wounds are made on the 
same hand of the same person at the same time. 
The curve of the Du Noiiy equation, however, 
represents the latter part (major phase of de- 
clining growth rate) of a sigmoid curve of 
growth which was known to Spalanzani in 
1768.*! Auerbach! suggests that the last or 
slowing phase of the healing curve may be 
produced by liberation of an inhibiting factor. 
A second fresh wound made on the same animal 
is inhibited during the declining phase of a 
previous wound. The bioelectrical method also 
yields a curve of this form.‘ (Fig. 4.) The great 
variation in the rate of healing in individual 
wounds does not permit testing healing drugs 
by comparison of a single treated wound with 
this theoretic curve. Controls must be run as 
in the bioelectrical method. The Du Noiiy equa- 
tion is corrected for only two variables, namely, 
the age of the patient (not for the age of the 
wound) and for the size of the wound. In the 
bioelectrical method applied to experimental 
abrasions on human skin we attempt to adjust 
the abrasions to the same degree of wounding 
at the start by excoriating each wound until 
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the controls and the wounds to be treated give 
the same wound potential in millivolts. 

The method of measuring wound healing by 
determination of the tensile strength of wounds 
by tearing open the wound* may be used on 
the back skin wounds in rats where wound 
potentials are of low magnitude; but this 
method suffers from the defect that a series of 
measurements cannot be made on the same 
animal. However, this method has confirmed 
the clinical impression that a secondary wound 
gains in strength more rapidly than a primary 
wound. 

The greater magnitude of the potential of 
human wounds compared with those of animals 
is illustrated by our study of a leg ulcer on a 
patient for six months. This wound produced 
its own control by healing and then reverting 
to the original pathologic condition. Melchoir 
et al.*4 reported positive electrical potential in 
human clinical granulating wounds which they 
believed was an “action current.” Beck® ob- 
served that the positive wound potential de- 
creased when the electrode was moved from a 
granulating area to a zone where epithelization 
had begun. Beck studied the electrical wound 
potential of both dogs and human patients. 
Burr et al.'°!! measured the healing rate by 
the bioelectrical method in twenty-five in- 
stances of operative procedures in man and 
also in experimental wounds in guinea pigs. 
Crane" confirmed our bioelectrical method of 
measuring wound potential in an investiga- 
tion of a human clinical wound which required 
sutures. 

Finally we wish to comment on our results 
with “chlorophyll.” As pointed out by the 
botanist, Thimann,** authors should be more 
specific about the term “chlorophyll.” The 
results reported in this paper were obtained 
with chloresium N.N.R., water-soluble deriva- 
tives of chlorophyll which consist chiefly of the 
copper complex of the sodium and potassium 
salts of saponified chlorophyll. Botanists and 
chemists unfamiliar with the scientific liter- 
ture on wound healing have published state- 
ments which question the effects of chlorophyll 
derivatives on the rate of wound healing. It is 
hoped that the bibliography appended to this 
paper may help to clarify the confusion. 
Birgi® experimented on rabbits and guinea 
pigs. Wounds 2 cm. in diameter were made by 
removing circular areas of skin. Application of 
chlorophyll derivatives accelerated healing as 
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compared with untreated controls (judged by 
photographs). Gruskin,”! a pioneer in the use 
of chlorophyll derivatives in this country, re- 
ported favorable results in a series of 1,200 
clinical cases. Smith and Livingston”: re- 
ported that chlorophyll promoted healing in a 
large series of experimental wounds on animals, 
but we deplore their use of the term “‘dramatic.” 
Carleson and Garsten'* reported the acceler- 
ating effect of septofyllin, a chlorophyll deriva- 
tive, in a series of 130 human clinical wounds. 
The results on experimental human wounds 
treated with chloresium reported in this paper 
offered statistically verified evidence that 
derivatives of chlorophyll accelerate the healing 
of wounds. 


SUMMARY 


1. A comparative study of the wounds of 
white rats and man shows the greater magni- 
tude of wound potential in man. For this rea- 
son, healing agents should be tested on human 
experimental wounds when the bioelectrical 
method is used. 

2. In rats the kind of tissue involved in an 
experimental wound can be detected by the 
electrical method, positivity for wounded skin 
and negativity for wounded muscle. 

3. Wound potentials are not susceptible to 
alterations in the environment such as the 
application of general or local anesthetics or 
ions. On the other hand, the process of healing 
is related to the magnitude of the wound 
potential. 

4. Some of the spontaneous fluctuations in 
wound potential appear to arise from an in- 
ternal source. Daily measurements of wound 
potentials made in a thermostat at 37°c. con- 
tinue to show variations in magnitude. A 
method using four electrode placements in 
rats showed that variations of potential at the 
reference electrode may raise or lower the 
apparent wound potential. 

5. Skin wounds were made by excoriation 
on the forepaws of rats to compare with the 
experimental wound potentials made on human 
fingers as described in previous reports. As in 
man, the positivity of the wound potential dis- 
appeared at the time of healing. The rat wounds 
showed a reversal to negativity which is less 
frequently found in man. 

6. In rats the positive wound potential is 
not found on wounding the skin after death. 
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In dead rats a small negative potential is pro- 
duced by wounding the skin. 

7. The wound potential of an ulcer on a 
hospitalized patient decreased with healing. 

8. Drugs used in the treatment of wounds 
can be tested for possible accelerating effect 
on the rate of healing by measurements of the 
rate of decline of positive wound potential of 
experimental abrasions on human fingertips. 
For example, wounds treated with 0.5 per cent 
chloresium ointment N.N.R. showed a healing 
index or per cent wound potential lost per 
hour of 2.64 compared with 1.82 for controls. 
The accelerating effect of chloresium is statis- 
tically significant. 
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The Importance of Anatomic Precision 


in Differential Sacral Neurotomy for 
“Cord Bladder”’ 


J. M. Merepitn, M.v., Diplomate, American Board of Neurological Surgerv, Richmond, Virginia 


From the Department of Neurological Surgery, Medical 
College of Virginia, Richmond, Virginia. 
ws spastic bladder disturbances of spinal 
cord origin are present in patients who 
are ambulatory, some surgical method other 
than bilateral anterior intradural root section 
(T12-S5) must be utilized if any operation is to 
be done at all; otherwise, the patient will be 
paraplegic postoperatively. 

We are indebted to Meirowsky and his asso- 
ciates'? for demonstrating conclusively that 
differential sacral neurotomy is (via trans- 
sacral operation) as effective in establishing 
bladder automaticity as is anterior root section 
intradurally in paraplegic patients. As stressed 
by Bors’ still other methods utilized for bladder 
dysfunction of cord origin are pudendal neurec- 
tomy (the pudendal nerve derives its fibres 
from the ventral branches of the second, third 
and fourth sacral nerves) and transurethral 
prostatic resection. Neurogenic bladders re- 
sulting from cord lesions above the conus differ 
functionally from those with lesions at or below 
the conus. The purpose of this paper is not to 
discuss the indications for these different sur- 
gical procedures, as they have been covered 
adequately by previous writers,'~* but, rather, 
to stress the importance of certain anatomic 
characteristics of the sacral nerves as exposed 
through the sacral foramina in differential 
sacral neurotomy. 

Although Meirowsky and his associates? in 
their paper on differential sacral neurotomy as 
an operative method for the relief of urinary 
retention with bladder spasticity were utilizing 
it for an entirely paraplegic post-traumatic 
patient (their patient later improved after 
decompressive laminectomy), we had an oppor- 
tunity recently in our clinic to apply the pro- 
cedure to an ambulatory patient. This patient 
had had an unusual virus infection of the entire 
central nervous system in 1947 which we be- 


819 


lieved was myeloencephalitis. At that time he 
could not move any extremity for several weeks. 
It was an extremely severe illness and bi- 
lateral choked disks also developed as well as 
a sensory level to pin-prick over the trunk 
anteriorally at the 7th thoracic dermatome 
bilaterally, the patient then being thirty-five 
years old. At that time a partial subarachnoid 
block was present as shown by spinal puncture; 
the fluid was xanthochromic and showed 49 
white cells per high-power field, most of which 
were lymphocytes, and 120 mg. per cent of 
protein. The diagnosis was severe encephalo- 
myelitis involving the brain and cord. This 
resulted eventually in an extremely spastic 
state of the lower extremities and bladder sug- 
gesting, very closely, multiple sclerosis but he 
was still ambulatory when seen by us in 
January, 1952, for neurologic analysis of the 
urinary difficulty and suggestions for its 
surgical correction. 

The patient’s chief difficulty then was 
bladder dysfunction, particularly the emptying 
of his bladder satisfactorily. He had to be 
catheterized every morning. As reported by a 
urologist (April, 1952), the patient had a 
competent automatic bladder but could not 
empty it as there was increased tone of the 
external voluntary sphincter. During certain 
periods of relaxation, notably bowel move- 
ments, he was able to empty his bladder spon- 
taneously. Usually, there was incontinence 
with overflow, dribbling and poor emptying. 
It was discovered that after novocain injection 
of sacral roots 2 and 4 bilaterally through the 
sacral foramina, when his bladder was full, he 
could temporarily void a satisfactory stream 
and empty his bladder with a small residual 
urine. This was proven on three different occa- 
sions but failed to occur when sacral roots 2 
and 4 were injected bilaterally with saline 
instead of procaine, as a control test. It was the 
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Differential Sacral Neurotomy for “‘Cord Bladder” 


Fic. 1. Cadaver specimen in the first stages of dissection showing the sacral roots S1, 2, 3 and 4 bilaterally at the 


enlarged foramina. It can be seen on the left side, for instance, that S3 root is very close to S2 root at the second 
sacral foramen. 


Fic. 2. Cadaver specimen at later stage of dissection. The entire sacral group of nerve roots is exposed, the sacral 
canal having been unroofed entirely. The foramina are no longer in evidence as clearly as in Figure 1. It can be 
seen, on the right side, that sacral roots 3 and 4 are quite close together at a certain position of their course and 
one could easily lift up one nerve thinking it was the other when a nerve hook was introduced deeply through 
an enlarged sacral foramen. 


Fic. 3. Photograph of S2 and 3 nerve roots exposed at operation (left side). Note that at the upper foramen (S2), 
S2 and S3 nerve roots are extremely close together, S3 being, of course, medial to S2 at the second sacral foramen. 
It would be extremely easy with a nerve hook casually introduced deeply and blindly through this foramen to 


pick up S3 when S2 might be the one that one wanted to divide. 


urologist’s opinion that appropriate bilateral 
sacral nerve divisions should be carried out, as 
indicated by the novocain blocks. 

As the patient was ambulatory, we did not 
wish to carry out the first recommended 
procedure of Meirowsky and his associates,' 
namely, extensive intradural anterior rhiz- 
otomy from T12 to S5 roots bilaterally, as he 
would certainly be paraplegic thereafter. Ac- 
cordingly, the second procedure,” that of sacral 
neurotomy of S2 and 4 roots bilaterally, was 
determined upon after novocain injection of 
these roots had shown satisfactory emptying 
of the bladder with residual urine of not more 
than 50 cc. The operation was satisfactorily 
carried out on July 2, 1952, under endotracheal 
nitrous-oxide-ether anesthesia, but during the 
course of the operation, and in subsequent 
studies in the anatomic laboratory, certain 
interesting anatomic facts were demonstrated 
which form the subject of and the reasons for 
this paper. 
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The nerve roots sectioned in our patient were 
the 2nd and 4th sacral bilaterally. Postop- 
eratively, he voided satisfactorily in the erect 
position although there was still some difficulty 
while lying in bed. It was thought by all ob- 
servers that there was marked improvement 
in bladder function in the erect position. 
Postoperatively no catheterizations were re- 
quired. Preoperatively he had required daily 
catheterization and occasionally had had 
severe genitourinary infection with a septic 
type of temperature for several days. These 
bouts of infection constituted one of the main 
indications for operation on the sacral nerve 
roots. 

It was demonstrated by anatomic dissections 
in cadavers that the combined anterior and 
posterior sacral nerve roots 2, 3 and 4, at the 
appropriate foramina, are easily picked up on 
a nerve hook when exposed by the technic 
recommended by Meirowsky and his asso- 
ciates.2 The point to be emphasized at this 
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time, however, is that sacral roots 2 and 3, for 
instance, or sacral roots 3 and 4, are extremely 
close together at any one foramen. (Figs. 1 to 
4.) This anatomic fact leads one to believe that 
novocain injection of, let us say, S2 and 4 roots, 
as one might do in an individual patient, might 
very well result in the actual injection of S2, 3, 
4 and 5 roots because the needle inserted per- 
cutaneously would have great difficulty in 
picking out one nerve only at any individual 
foramen. Caution is therefore advised in stating 
that preoperative percutaneous injection of 
foramina S2 and $4, for example, has blocked 
with novocain only those particular nerves. 
Likewise, and even more important, at the 
time of operation, as one sees in the illustra- 
tions (especially Fig. 4), sacral roots 2 and 3 
at sacral foramen 2, for instance, are extremely 
close together, the sacral 3 root at that par- 
ticular foramen being medial to sacral 2 
root. 

To the occasional operator, and it is for this 
reason chiefly that this clinical note is being 
made, it is important to enlarge the foramen 
sufficiently with a Kerrison punch or similar 
instrument so as to be certain that the two 
adjacent nerve roots are identified at any 
individual foramen and only the one that one 
wishes to divide is actually divided between 
silver clips. It would be quite easy for one not 
accustomed to the operation to insert a nerve 
hook into the unenlarged foramen, sometimes 
as far anterior as 114 cm. from the bony edge, 
and rather blindly pick up a nerve root thinking 
it was S2 whereas it could easily be $3 and so 
on as one inspects the several sacral foramina. 
This note is a plea, then, for anatomic accuracy 
in doing differential sacral neurotomy to estab- 
lish bladder automaticity in certain cases of 
cord bladder in which there is considerable 
residual urine present, and increase in bladder 
and sphincter tone, and which is temporarily 
relieved by bilateral differential percutaneous 
novocain block of the nerves in the sacral 
foramina. This is an extremely valuable 
procedure, without doubt, in selected cases of 
bladder dysfunction and we believe it is im- 
portant to stress that accuracy in differential 
section of nerve roots can never be emphasized 
too much. This is particularly true in nerve 
root operations at the lower end of the spinal 
cord, cauda equina and the even more periph- 
eral sacral nerve roots at the sacral foramina. 

So far as novocain injection of the individual 
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sacral nerves preoperatively by the per- 
cutaneous technic is concerned, if one wishes to 
inject S2 root at the second sacral foramen, for 
instance, the needle should be directed quite 
laterally or one will almost certainly inject $3 
root also and receive a false impression as to 


Fic. 4. Artist’s drawing illustrating the problem dis- 
cussed in the paper. At the enlarged foramen at S2 
on the left side can be seen the very close approxi- 
mation of S2 and 3 roots as shown in the photograph 
of the nerves made at operation. (Fig. 3.) When the 
nerves lie quite deep, even 1}4 cm. beneath or an- 
terior to the foraminal level, it is very easy to pick up 
the wrong nerve by turning the hook in different 
directions. Also, when one injects novocain pre- 
operatively, it would be extremely easy and perhaps 
impossible to inject only one of the two nerves (S2 
and 3) shown at the second sacral foramen on the 
left side; therefore, interpretation of preoperative 
novocain injections at certain sacral foramina must be 
done with great caution. 


which nerve has actually been injected. In 
fact, it seems to me that it would be quite 
difficult in most instances to be certain that one 
was injecting percutaneously only one sacral 
root at any particular foramen. The injection 
technic and the operation are technically 
without great difficulty and, with the anatomic 
points stressed previously, should produce 
excellent results in selected cases. 

As stressed by Prather‘ cases with partial 
cord injury, as in our patient with a post- 
inflammatory lesion of the central nervous 
system, show some evidence of voluntary motor 
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power and sensory appreciation below the level 
of the lesion, although this may not be evident 
for several months after injury or inflammation 
of the cord. It is to be hoped that patients with 
partial cord lesions will progress to a third or 
final stage of recovery characterized by volun- 
tary micturition sufficient to produce satis- 
factory emptying of the bladder. The necessity 
for manual pressure over the lower abdomen 
during micturition, so marked a symptom in 
our patient, straining during voiding and 
diminished sensation from the bladder region 
may be accompanying features, but there is 
voluntary control in the third stage of recovery. 
The organ under these circumstances might be 
termed a “voluntary neurogenic bladder.” 
Bladder capacity is within normal limits and 
bladder residual is variable. It is in such cases, 
whose findings were typically present in our 
patient, that a differential bilateral sacral 
neurotomy through the indicated sacral fora- 
mina is the operation of choice, particularly 
when the patient is ambulatory and when 
bilateral anterior rhizotomy intradurally would, 
of course, be contraindicated (T12 to S¢ inclu- 
sive) because of the resultant inevitable 
paraplegia. 

The two methods for improving bladder 
function after spinal cord injury or disease are 
anterior rhizotomy of T12-S5 intradurally and 
multiple sacral neurotomy bilaterally, through 
the sacral foramina.® The latter method is indi- 
cated in patients who are not paraplegic, al- 
though it can also be used in paraplegics who 
do not have appreciable flexor spasms of the 
legs. Such an automatic bladder should be pre- 
dicted and proved by testing with novocain 
blocks of the sacral nerves percutaneously be- 
fore neurosurgical intervention. Relaxation of 
the peroneal muscles is essential for initiation 
of micturition. The rationale of either of these 
procedures is that the interruption of the sacral 
reflex arc by intradural rhizotomy or by sacral 
neurotomy eliminates the spasticity of the 
peroneal muscles. It is essentially a dysfunction 
of the sacral reflex arc which results in urinary 
retention in these patients. 

In deciding whether either of these two surgi- 
cal procedures would be helpful, it is important 
to check the ability of the patient to void 
without straining both before and after bilateral 
novocain injection of the sacral roots, and to 
determine bladder volume and also residual 
urine before and after novocain injection has 


been carried out. Preferably, the residual urine 
should not exceed 50 cc. after novocain block, 
if operation is to be helpful. If the novocain 
block of S2, 3 and 4 roots bilaterally, or combi- 
nations of these three roots, results in a bladder 
capacity of 300 to 500 cc. of urine, voiding at 
will without incontinence, and with a residual 
urine of not more than 40 to 50 cc., operation 
(bilateral sacral neurotomy) should be carried 
out. This procedure is particularly applicable 
in patients with incomplete cord lesions, as in 
our patient with a severe virus infection of the 
cord and brain. Before deciding which sacral 
nerve roots should be divided in the individual 
patient, a combination of S2 and 3, of S2 and 4, 
or of S2, 3 and 4 bilaterally, should be injected 
percutaneously with novocain and tests made 
as indicated previously. In one of their cases 
Meirowsky et al.° found, for instance, that by 
injection of $3 and $4 nerves bilaterally, most 
relaxation of the bladder occurred; they there- 
fore proceeded with surgical division of $3 and 
4 roots bilaterally at those foramina, with 
excellent results. It is, however, a question 
whether they could be entirely certain that 
only S3 and 4 sacral roots were injected percu- 
taneously with novocain through those fora- 
mina in the initial tests and not sacral roots 3, 
4 and 4, as sacral roots 3 and 4 are very close 
together at the third sacral foramen and sacral 
roots 4 and 5 are quite close together at S4 
foramen. This is the purpose of the present 
paper to demonstrate that (1) the percutaneous 
injection of the sacral nerve roots with novo- 
cain and (2) the division of the roots surgically 
at the sacral foramina must be done with 
anatomic precision or one might be injecting or 
dividing the wrong root or roots. 

French*® states that (in speaking of paraplegic 
cases entirely) pudendal neurectomy has re- 
lieved patients with a large amount of residual 
urine after a transurethral bladder neck resec- 
tion has failed. Pudendal neurectomy can be 
performed on patients who respond temporarily 
to repeated pudendal nerve anesthesia. Other 
neurectomies, such as presacral neurectomy, 
resection of the anterior roots of the third 
sacral nerve or denervation of the bladder by 
cutting of the anterior and posterior roots of 
the 2nd, 3rd and 4th sacral nerves intradurally, 
are of historic and theoretic interest.* Meirowsky 
and associates! quote Heimburger, Freeman 
and Wilde’ as stating, from clinical investiga- 
tion, that they concluded that the anterior root 


j 
: 
i 
: 
3 
4 
ig 
3 
- 
q 
#3 
‘ 
822 
3! 


Differential Sacral Neurotomy for ‘Cord Bladder”’ 


of the third sacral nerve rendered dominant 
innervation to the human bladder. They 
further showed that selected cases of neuro- 
genic bladder, characterized chiefly by urinary 
retention, can be treated successfully by 
bilateral block of the third sacral roots with 
novocain solution or with alcohol injected 
trans-sacrally. 

Meirowsky and associates? concluded as fol- 
lows: “‘With the intent of finding an operative 
method technically easier and less extensive 
than the classical intradural rhizotomy within 
the spinal canal, we have described a method 
of sacral neurotomy by which any number of 
anterior and posterior sacral nerves can be sec- 
tioned through the sacral foramina. In our 
indications for this operation we have been 
guided by preoperative multiple sacral nerve 
novocain blocks. While in some cases complete 
elimination of the segmental sacral innervation 
results in bladder automaticity, there are other 
cases in which only differential sacral neu- 
rotomy is required. The necessary extent of the 
segmental denervation can be determined by 
differential sacral novocain blocks, simulating, 
temporarily, a status of denervation [such as 
would be accomplished permanently by section 
of these nerve roots at the sacral foramina]. 
Results with this method, however, are doubt- 
ful whenever the sacral novocain blocks do not 
result in complete bladder evacuation at will 
[with low residual urine].’”’ The optimum de- 
sired effect is the establishment of bladder 
automaticity by differential sacral neurotomy 
in ambulatory patients, and in those indi- 
viduals who have such a bladder this procedure 
(bilateral multiple trans-sacral neurotomy) is 
the method of choice. Muellner* emphasized 
that dysfunction of the muscles of the pelvic 
floor (marked spasticity) has a direct bearing 
on man’s ability to stop and start the urinary 
stream at will. It is believed that in our patient 
particularly, who strongly resembled (clinically) 
multiple sclerosis, this was the essential diffi- 
culty with his bladder function and it was 
relieved by division of $2 and 4 roots bilaterally 
through the appropriate sacral foramina. 
Muellner also stressed that a normally func- 
tioning levator ani is necessary for normal 
bladder function. In multiple sclerosis, for 
example, there is definite dysfunction of the 
levator ani muscle, in some cases, at least. 
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SUMMARY 


Differential sacral neurotomy is believed to 
be a very satisfactory procedure for achieving 
an automatic bladder in spastic lesions of the 
spinal cord either post-traumatically or after 
non-traumatic cord lesions such as severe 
myeloencephalitis. Attention is called to cer- 
tain anatomic facts with respect to the close 
approximation of the sacral roots especially at 
the S2, 3 and 4 foramina in the sacrum as 
shown by anatomic dissections in the cadaver, 
and also at operation. The practical application 
of these facts is that great care must be taken 
both in interpreting the effects of preoperative 
novocain injections of the different sacral fo- 
ramina and nerves, and also in searching for 
the proper nerve to divide surgically in the 
individual sacral foramen following novocain 
injection. The surgeon must take care that, 
through error, the wrong nerve is not injected 
or divided. By following certain simple ana- 
tomic observations, such errors can be readily 
avoided. 

These observations are directed particularly 
to the occasional operator in this type of case 
who might otherwise be led astray in inter- 
preting the result of novocain injections and 
in identifying the appropriate nerve roots for 
surgical division at the individual sacral 
foramina. 
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Intraspinal Tumor, a Difficult Diagnosis 


WiuraM R. CHAMBERS, M.D., Diplomate, American Board of Neurological Surgery, Atlanta, Georgia 


M*” diseases of the nervous system can 
be confused with spinal cord tumor. 
Bailey and Craig,! writing on intraspinal 
meningiomas, list multiple sclerosis, arterio- 
sclerosis of the nervous system, subacute- 
combined sclerosis, peripheral neuritis, and 
“spinal syphilis.” That such confusion does 
occur and that patients are still brought to 
definitive treatment late in the course of their 
disease because of it, is attested by the follow- 
ing representative cases: 


CASE REPORTS 


Multiple Sclerosis 


Case 1. P. B., a thirty-four year old white 
man, presented himself for examination in a 
wheelchair, completely unable to walk. Eighteen 
months before examination a feeling “like my 
legs were going to sleep”’ began in both lower 
extremities, worse on the left. Starting in the 
feet, it began to progress up the legs. Next he 
noticed a stumbling, unsteady gait and, soon 
thereafter, difficulty in starting the urinary 
stream. At this juncture he consulted a phy- 
sician who declared the disease multiple scle- 
rosis. Furthermore, a considerable remission 
appeared to confirm the opinion. After four 
months he again became able to walk, ceased 
staggering and regained urinary control. 

Pain now appeared in the low back for the 
first time, and then only on bending. Soon his 
condition began gradually to deteriorate and 
“strange sensations” occurred up to the waist. 
He was recommended toa diagnostician, who 
confirmed the first opinion of multiple sclerosis. 
No spinal tap had so far been done. Some hard- 
ness of hearing in the right ear and “weak eyes” 
of long duration perhaps suggested intracranial 
as well as spinal involvement. 

At neurosurgical examination some one and 
a half years after onset the patient was com- 
pletely unable to support himself on his legs, 
which were spastic and very weak. There was 
marked hypalgesia to Di1 bilaterally, from 
which point the hypalgesia gradually faded 


to D8. Vibration could not be detected on the 
right to the rib cage and was lost in the foot 
and ankle on the left. Beevor’s sign was posi- 
tive (on raising the head off the bed, the 
umbilicus ascended cephalad). The deep tendon 
reflexes were increased in both lower extremi- 
ties. Babinski’s sign was present bilaterally. 
Ankle clonus could be elicited on the right. 

Myelogram revealed block of the spinal canal 
at Dog. The spinal fluid protein was 71 mg. 
per cent. 

At operation an extradural lipoma was dis- 
covered and removed. The patient is again 
walking and improving rapidly. 

Warning against too ready use of the diag- 
nosis of multiple sclerosis is appearing more 
frequently in the literature. Oberhill, Smith 
and Bucy? advise: “Any patient over 35 years 
of age who for the first time develops symptoms 
of what might be multiple sclerosis should be 
investigated for tumor.” Rosner* finds other 
conditions closely simulating multiple sclerosis, 
but more amenable to treatment, to be at least 
as numerous as multiple sclerosis itself. Fay 
and Wildebrush‘ report twenty-one cases classi- 
fied for many years by recognized authorities 
as instances of multiple sclerosis, which war- 
ranted exploratory laminectomy. 

Comment. While pain is often the first 
symptom of intraspinal tumor, as pointed out 
by Elsberg,® it may also be entirely absent de- 
pending on whether the position of the mass 
causes irritation of the sensory roots. Oberhill, 
Smith and Bucy? list as one of the common 
errors that “‘Pain and sensory change . . . are 
sometimes considered essential to a diagnosis.” 
They state emphatically that “‘This is not the 
case. Space occupying lesions lying anterior to 
the spinal cord are particularly likely to pro- 
duce only motor symptoms without sensory 
alterations and thus lead to confusion with 
multiple sclerosis.” 

As for remission, experience shows, especially 
with extradural tumors, that the course of the 
disease is not always steadily downhill but 
may, for a time, regress toward normal. Furtado 
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Intraspinal Tumor 


and Marquis® report the case of a woman with 
a spinal teratoma and paraplegia who enjoyed 
periods of complete recovery several times over 
a span of twent years. 

Case u. F. M., a thirty-two year old, 
slightly obese white woman, suffered a fall in 
August, 1949. Immediately thereafter she ex- 
perienced difficulty in walking. She suffered no 
pain but described her feet as feeling heavy and 
numb, more pronounced on the right. Her gait 
was staggering and her speech was noticed to 
be slurred. Within a few weeks she began to 
suffer from constipation and, later, from a 
tendency toward urinary incontinence. In spite 
of medical care the condition progressed and 
she was finally hospitalized in November, 1949. 

At this time spastic paraplegia of the lower 
extremities was noted, more marked on the 
right. She had become completely unable to 
walk. Sensory loss was described as patchy, 
changing from one examination to the next, 
including vibration, pain and temperature at 
approximately L1. The deep tendon reflexes of 
the lower extremities were described as in- 
creased and there was a Babinski sign on the 
right. 

A spinal tap was done, showing the fluid to 
be under normal pressure. The Wassermann 
test was negative, the cells were not remarkable 
and the gold curve was within normal limits. 
The protein, however, was 220 mg. per cent. 
X-rays of the spine showed no erosion and no 
widening of the interpeduncular spaces. At 
first, when myelography was done, it was 
deemed necessary to run the pantopaque up to 
the low dorsal region only, since the lower 
extremities alone were involved. Myelography 
was reported as negative. The fallacy here is 
apparent to any neurologist, as extramedullary 
tumors are often associated with a rising level 
of sensory loss, gradually climbing to the level 
of the lesion;’ also, “leg weakness is usually 
the first sign of motor involvement due to. . . 
tumors in the thoracic region (just) below the 
cervical cord level,’”’ according to Alpers.* 

The patient was now seen by an orthopedist 
who, wisely, was unsatisfied with the diagnosis, 
and neurosurgical consultation was called. At 
this time the patient again exhibited many 
signs suggestive of multiple sclerosis. Her atti- 
tude could now be interpreted as mildly 
euphoric, the mood perhaps attributable to 
partial remission. She could again walk with 
assistance and her bladder control was im- 
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Fic. 1. Extradural meningioma simulating multiple 
sclerosis. 


proved. Her speech was still slurred and there 
was a sustained nystagmus on looking to the 
right. Otherwise her signs were confined to the 
lower extremities. 

There was marked ataxia of gait. Muscular 
weakness of both lower extremities was present, 
much more marked on the right. The deep 
tendon reflexes were markedly exaggerated on 
the right, and ankle clonus and Babinski’s sign 
were also present on this side. The superficial 
(abdominal) reflexes were absent. There was a 
definite sensory level to pinprick and cold on 
the left up to approximately L1. Position and 
vibratory sense was poor in both lower extremi- 
ties. Touch was slightly diminished on both 
sides up to about Li. This, it was thought, 
constituted a modified Brown-Séquard syn- 
drome. The upper exremities did not appear 
to be involved. A graded Queckenstedt test was 
done now, for the first time, showing almost a 
complete block. A new myelogram was per- 
formed, running the pantopaque higher, and an 
intraspinal mass was demonstrated at Dr. 
(Fig. 1.) 

The spinal fluid protein was now 600 mg, 
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Fic. 2. Intradural meningioma of posterior spinal cord 
simulating syphilis. 


per cent. Just before operation on December 16, 
1949, Horner’s syndrome appeared on the right. 
It was only then, too, that a relative volun- 
teered that the speech defect had existed since 
childhood. 

At surgery an extradural meningioma was 
found which was wrapped three-quarters 
around the spinal cord, only the left lateral 
aspect remaining free. The tumor had insinu- 
ated itself on the right into the root canals of 
C7, C8 and D1. It was possible to remove it 
completely along with a small section of the 
dura to which it was attached. Two months 
later the patient had completely recovered 
except for persistent Horner’s syndrome. 


“Spinal Syphilis” 


Case ut. M. L., a fifty-six year old white 
woman, complained of progressive impairment 
of the function of the lower limbs. She walked 
into the office with the help of two canes, 
watching her feet and unable to stand if she 
lifted her eyes from the floor—the typical 
station of tabes. 

For three years she had noticed a dull aching 
pain in the lumbar area, with pain radiating to 
the right leg at first. One year before exami- 
nation she was lifting a heavy object and 
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noticed a snapping sensation in the lumbar 
area, after which she was completely incapaci- 
tated for a short time. She had had a history of 
urinary incontinence for a period of four or five 
months. This had cleared up. 

X-rays of the lumbar spine had shown gener- 
alized rarefaction of the lumbar vertebrae. She, 
evidently, had not had a spinal tap. She had 
had treatment for over a year for central 
nervous system syphilis. More recently she had 
had treatment for arthritis and neuralgia. 

Neurologic findings, which were positive, 
were loss of vibration and position sense and, 
to a lesser extent, pinprick over both lower 
extremities, more marked on the right. The 
deep tendon reflexes were only slightly in- 
creased in the legs, but a Babinski sign was 
present bilaterally. There was a great deal of 
impairment of both the sensation and the 
motor control. Actual motor weakness ap- 
peared to be minimal. 

A myelogram was done which showed a 
definite block between the seventh and the 
eighth thoracic bodies. (Fig. 2.) Pantopaque 
was then injected by way of the cisterna magna 
and, again, the block was confirmed at this 
point. 

There was a nodule in the thyroid and, for a 
while, it was thought that there might be a 
mass in the pelvis. However, it was not believed 
that the pelvic examination or the clinical signs 
indicated metastatic malignancy. 

The total protein of the spinal fluid was 
366 mg. per cent; the cell count was zero; the 
Wassermann test was negative; the colloidal 
gold was 0001233221. The blood count showed 
13.5 gm. per cent of hemoglobin but no evi- 
dence of pernicious anemia. 

The patient, therefore, was operated upon 
and an intradural meningioma was discovered 
which had so compressed the cord that it was 
down to the thickness of a ribbon. The meningi- 
oma was removed. 

Comment. This case might more logically 
have been mistaken for combined sclerosis than 
tabes dorsalis since the reflexes were not de- 
pressed. Bailey and Craig! note such a possi- 
bility. No doubt the striking first impression 
(of a patient who was unable to stand unless 
looking at the feet) suggested her first phy- 
sician’s course of treatment. The danger of 
diagnosis by rule-of-thumb and the fallacy of 
not following every lead in serious impairment 
of the locomotor apparatus is illustrated. 
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“Kidney Trouble”’ 


Case iv. F. E., a forty-two year old white 
woman, complained of failure of the bladder 
to empty of six years’ duration. She first noted 
pain in the lumbar region at the age of seven- 
teen years. She suffered a urinary infection 
soon after onset, which tended to persist in 
spite of treatment; and when she finally became 
unable to void, her difficulty was ascribed to 
its prolonged effect. 

At the time of examination it was necessary 
for her to catheterize herself daily. Her right 
calf had begun to be numb several weeks before 
examination and the “nagging backache”’ per- 
sisted but was attributed, in the manner of the 
radio advertisements, to “her kidneys.”’ During 
this period of her life she had had a thyroidec- 
tomy, a hysterectomy and a salpingo-oophorec- 
tomy, but never a spinal x-ray or tap. Finally 
a new doctor ordered an x-ray of the spine, 
which revealed erosion of the pedicles at Dro 
to L2. 

A spinal tap now revealed a spinal fluid 
protein of 200 mg. per cent. At operation an 
ependymoma of the filum terminale was 
discovered. 

Comment. Elsberg’ warned many years ago 
that “if the tumor begins in a part of the cord 
which is the center for important reflexes or 
special function, these may be disturbed early 
in the disease. Thus, bladder disturbances may 
be the first symptoms of a growth in the 
lumbar cord.” 


Poliomyelitis 


Case v. M. E., a two year old Negro 
female, was admitted to the hospital because 
of difficulty in walking and some slight fever. 
The child had been restless and somewhat 
nervous for the preceding two weeks. Six days 
before admission she complained of stiffness 
and pain in the legs. A temperature of 101.6°F. 
was found and the child vomited several times. 
She was referred to the hospital as having a 
possible case of poliomyelitis. Her mother 
stated that at that time, after a good night’s 
sleep the night before, the patient got out of 
bed and found she could not stand. That after- 
noon, her legs hurt her; they appeared stiff and 
she could stand only with assistance. She had 
been constipated for two weeks. 

On admission stiffness of the neck and the 
spine, weakness of the lower extremities and 
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active knee jerks were noted. Spinal tap showed 
the following: white blood cells, 20; poly- 
morphonuclears, 100 per cent; total protein, 
304 mg. per cent; sugar, 80 mg. per cent. 
Diagnosis of acute anterior poliomyelitis was 
made. 

The next day there was marked nuchal 
rigidity and tenderness of the left calf and 
thigh. Hot packs were ordered to the neck, the 
back and the lower extremities, and the pain 
improved. A mass of about the size of a half- 
dollar was noted to the right of the dorsal spine; 
it was firm and slightly movable, and not tender 
to palpation. Almost one month after the onset 
there was complete flaccid paralysis of both 
lower extremities. X-rays of the spine were 
taken one week after admission and showed 
marked increase in the density of the eleventh 
dorsal vertebra. The pedicles of Dio and Di1 
on the left appeared very indistinct. 

Repeat spinal tap was not done until two 
months after admission, at which time the 
leukocytes were 6 and the total protein was 
1,835 mg. per cent; xanthochromia was present. 
It was at this juncture that neurosurgical con- 
sultation was called. A definite sensory level 
bilaterally at about Dio was noted. A myelo- 
gram was ordered but because of technical 
difficulties was not completed until two weeks 
later, at which time a complete block at the 
level of L2 was demonstrated. 

In summary, this is a case of a two year old 
girl who suffered from premonitory symptoms 
for a period of two weeks and awoke one 
morning with marked weakness of the legs 
together with stiffness of the neck and the 
spine. This soon progressed to complete pa- 
ralysis of both lower extremities and urinary 
incontinence. Spinal taps revealed a rapidly 
increasing spinal fluid protein which finally 
reached 4,000 mg. per cent two months later. 
Neurologic examination showed a sensory level 
at Dio and a myelogram revealed an intra- 
spinal space-taking lesion. 

Comment. It is to be noted that a diagnosis 
of poliomyelitis was made in this case on the 
seasonal occurrence, the age of the patient and 
the sudden onset. The fact that the reflexes 
were hyperactive was, evidently, regarded as 
an “atypical” manifestation. Constipation, 
which according to Elsberg® may be one of the 
first symptoms (of spinal cord tumor) to 
appear, was underestimated. There was no 
record of an original painstaking sensory exami- 
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nation, but it would be logical to suppose that 
some sensory change may have been present 
since a well defined sensory level was found 
two months after onset. This case illustrates 
that in the presence of atypical findings there 
is no substitute for an exacting, aggressive and 
complete neurologic examination. 


Peripheral Neuritis 


Case vi. A forty-seven year old white man 
was admitted through the emergency room be- 
cause he “‘could not control his feet”’ and had 
fallen on two occasions. He complained of back 
pain, pain in both knees and diminished sensa- 
tion in the legs. (He found he could touch his 
knees together and was not aware of it.) He 
had headache and anorexia. He had been IJ?ving 
in a rooming house, cooking for himself, 
drinking moderately and evidently taking an 
inadequate diet. Examination showed “stock- 
ing’’ anesthesia to sharp and dull up to the 
knees, and grossly diminished vibration and 
position sense in both feet. Motor weakness 
was more marked peripherally than proximally. 
There was no bladder involvement. 

The first impression was peripheral neuritis. 
However, in this case an alert internist almost 
immediately had x-rays taken of the chest and 
the spine. The former showed bronchiogenic 
carcinoma; the latter, erosion of the pedicles 
of Di2 and Li. A myelogram showed a large 
filling defect. 

Comment. This patient’s findings are a good 
illustration of the medical adage that “‘there 
is more harm done by not looking than not 
knowing.”’ Here a good look (by means of x-ray) 
established the diagnosis. 


REMARKS 


That the manifestation of intraspinal tumors 
is protean is well illustrated by these cases 
encountered within a three-year period in a 
new practice of neurosurgery. There were 
others not described, as for example, a case of 
“meningitis” which turned out to be extra- 
dural abscess, ruptured disc, loosening of the 
odontoid, etc. The diagnostician’s acumen is 
put to the test; the similitude to other diseases 
would be discouraging if it were not that in 
each case there was a clue to the diagnosis 
which, if duly noted and properly evaluated, 
would lead an aggressive, determined examiner 
to further search and eventual success. 
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Several lessons are well illustrated. First, 
there is no substitute for a painstaking neuro- 
logic examination in every case of nervous 
system disease, to wit: the “poliomyelitis” case 
had sensory loss and increased deep tendon 
reflexes; the second case of “‘ multiple sclerosis” 
had a Brown-Séquard syndrome. Second, with 
the x-ray and myelogram as recommended by 
Horrax"™ now so readily at hand in most com- 
munities, many diagnoses can be made merely 
by “looking” with the help of these media. 
Third, rule-of-thumb in neurologic diseases is 
dangerous. Normal dynamics, only slightly in- 
creased protein and remissions are found,'!:” 
especially when « benign intraspinal tumor is 
present. 

Missing the diagnosis of intraspinal tumor 
is a medical tragedy, for the majority of such 
tumors in adults are benign and removable in 
their early stages, and the patient is often 
restored completely." 


CONCLUSION 


Six cases of intraspinal tumor simulating 
other diseases are presented. In each case there 
was a clear clue to the diagnosis by examina- 
tion or x-ray. 

Delay or failure of diagnosis of intraspinal 
tumor is regrettable since most of these tumors 
are benign and removable in the early stages, 
with probable restoration of function. 
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LAENNEC’s cirrhosis of the liver and posthepatitis cirrhosis are two of 
the most common intrahepatic conditions producing portal hypertension. 
Extrahepatic block is caused by Banti’s disease and other factors. Direct 
end-to-side anastomosis is the best shunt operation between portal vein 
and vena cava but one must be sure the portal vein is not thrombosed. If 
it is, a lienorenal anastomosis is performed later, through another incision. 
The mortality rate is less than 7 per cent and the postoperative results are 
good. Portal hypertension is reduced, hemorrhages from esophageal varices 
are greatly lessened and liver function is unimpaired by this complete 


diversion of the portal blood. (Richard A. Leonardo, M.D.) 
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Experiences with the Use of 10 Per cent 
Aqueous Phenol for Chemical 
Sympathectomy 


PRELIMINARY REPORT 


EarL MILEs, AND J. S. RorHMAN, M.p., Brooklyn, New York 


From the Surgical Service of the Coney Island Hospital, 
Brooklyn, New York 


HEMICAL sympathectomy signifies the inter- 

ruption by chemical means of portions of 

the sympathetic trunk with its included 

ganglia. These drugs are introduced into or 

near the location of the trunk by paravertebral 
injection. 

Before proceeding with the main thesis of 
this paper, we will review some pertinent as- 
pects of the problem which this proposed treat- 
ment aims to help. Vascular disorders of the 
lower extremities (particularly of the occlusive 
arterial variety) constitute a group of serious 
diseases affecting an undetermined yet con- 
siderable portion of the population today. 
Moreover, the incidence of such cases will un- 
doubtedly show a substantial rise in the 
immediate future. This is due not only to the 
increasingly greater number of people achieving 
middle and old age, but also possibly to the 
present day almost universal addiction to 
tobacco. Existing conservative methods of 
therapy usually employed are far from satis- 
factory and, with few exceptions, are uniformly 
without success in the old, chronic arterio- 
sclerotic type of patient, particularly those 
with complications such as ulcer or gangrene. 
In spite of the existence of an enormous litera- 
ture on this subject, the unsolved problem of 
definitive therapy still remains a problem 
which can profitably stand further investiga- 
tion. At this point the writers must make unmis- 
takably clear their understanding that for 
obliterative arteriosclerotic disease of the legs 
(as for other manifestations of arteriosclerosis) 
no royal road to complete cure exists. The 
damage to the vessels is generally too far ad- 
vanced for so favorable an issue. In these cases 
the physician must be content with partial 


amelioration of symptoms, the relief of compli- 
cations and, most important, the saving of 
limbs. 

Integral to each case of peripheral vascular 
disease is the phenomenon of vasospasm. This 
factor is generally conceded to be of minor 
degree and import in the more numerous, 
sclerotic older age group, and more pronounced 
in the non-sclerotic, less numerous younger 
group (Raynaud’s, Buerger’s disease). The re- 
sults of our treatment are directly proportional 
to the amount of spasm involved in the par- 
ticular case and, more important, to the degree 
that it can be permanently relieved. Therefore, 
in our investigation of such cases the most 
important fact to be determined after the 
diagnosis has been established is the existence 
of vasospasm. Many methods have been em- 
ployed for this determination. Winsor! and 
other investigators,?~ after testing a variety 
of methods (spinal anesthesia, caudal anes- 
thesia, etamon chloride®, priscoline® by injec- 
tion, remote heat and paravertebral block of 
the sympathetic trunk with procaine), cate- 
gorically state that by far the most effective 
warming and vasodilatation was obtained with 
the use of paravertebral procaine block. This 
finding is an important one. It clearly indicates 
the channels along which our therapeutic 
efforts should be directed. 

Other studies of a confirmatory nature, such 
as palpation of pulsations of main arteries, 
oscillometric studies and skin temperature 
readings, are all important in the work-up of 
these patients but are not always conclusive 
determinants of response to therapy. 

We will consider some of the present day 
therapies employed for these ailments. Because 
of the largely irreversible and advanced nature 
of the vascular disease encountered, the diffi- 
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culties and limitations of all forms of therapy 
will be considerable. Since tissue ischemia is 
the underlying factor of the entire condition, 
our therapeutic efforts must at all costs en- 
deavor to improve blood supply to the affected 
limb. It must be emphasized that even a small 
but sustained increase in blood supply to a 
precarious limb may mean the difference be- 
tween arresting a progressive infection which is 
jeopardizing the limb, and losing the limb and 
often the life. In many cases this increase need 
be no more than is represented by a 1 or 2 
degree rise in skin temperature of the toes. 

Conservative management along hygienic 
and medicinal lines constitutes the therapeutic 
approach most commonly adopted. The pano- 
rama of oral medicaments, parenteral agents 
and mechanical contrivances is extensive and 
varied; yet these measures all too often fail to 
engage the problem in a precise, fundamental 
manner, L.e., to effect a sustained increase in 
blood supply to a particular portion of the 
anatomy. Allen, Barker and Hines,’ and 
DeCamp,’ after discussing their experience with 
most known drugs and apparatus which are 
commonly employed, conclude that they are 
all extremely limited in their usefulness. In the 
words of DeBakey, “‘these measures . . . tran- 
sitory . . . none constantly effective.” There 
are a few exceptions: (1) Linton® expresses a 
specific preference for intermittent venous 
compression in cases of acute vascular occlu- 
sion. He believes that combined with anti- 
coagulants it is the treatment of choice for 
acute thrombotic closure of the main vessels 
of the leg in arteriosclerotics. (2) Injections of 
tissue extract are often effective in claudica- 
tion. However, in most cases its effectiveness 
diminishes and disappears after a few weeks 
to months. (3) The value of antibiotics in infec- 
tive complications is unquestioned. (4) The 
tonic and vasodilatory effects of alcohol should 
not be overlooked, nor for that matter 
overestimated. 

Treatment by resection of the lumbar sympa- 
thetic chain including ganglia 1, 2 and 3 
(usually only the second and third are removed) 
is often employed and has had many fair to 
good results. In selected cases improvement 
results in 30 to 50 per cent of those patients 
operated upon."”:!'-° The treatment rests on 
sound physiologic grounds and has much to 
commend it in specific instances. However, 
there is much disagreement among authorities 


about the indications and contraindications for 
the operation, i.e., selection of cases. 

The conservative school restricts the oper- 
ation to good risk patients under the age of 
sixty who show a substantial rise of skin tem- 
perature of the extremity following para- 
vertebral procaine block of the sympathetic 
trunk,!?-'6 

The radical school believes that the response 
to blocks is not conclusive. They advocate 
surgical sympathectomy for practically all such 
patients who can undergo the operation when 
there is no improvement after a trial of con- 


_servative management.'-* Many of this group 


practice sympathectomy before a contemplated 
amputation for the purpose of securing better 
stump healing and to prevent a possible stump 
neuralgia. 

However, the results of sympathectomy are 
far from uniformly satisfactory. Even where a 
good result is anticipated (because of a previ- 
ously determined favorable procaine block 
test), the outcome all too often is disappointing. 
The reasons for this are multiple, and the 
critics of sympathectomy stress the following: 
(1) The difficulty of removing the first lumbar 
ganglion via the usual lumbar extraperitoneal 
approach is a real one and is acknowledged by 
all operators. (2) The elusive strand of nerve 
may be missed altogether, even by an ex- 
perienced operator. (3) The nature of the 
pathologic condition in this disease is too often 
largely irreversible. 

Having reviewed the medical and surgical 
approach to this problem, we now proceed to a 
third method of treatment, namely, sympa- 
thectomy by chemical means. 

Attempts to interrupt portions of the sympa- 
thetic trunk by chemical means introduced 
paravertebrally have engaged the serious ef- 
forts of outstanding men for the past three 
decades.*?-* Impressed by the enormous saving 
to the patient (both in life and in comfort) who 
might by this means be spared a severe surgical 
ordeal, and encouraged by numerous reports in 
the literature both here and abroad of success- 
ful clinical application of such methods, the 
idea at one time attracted considerable atten- 
tion. Undoubtedly, the apparent simplicity of 
a paravertebral injection as compared with an 
open surgical procedure proved to be no 
unimportant factor in serving to intrigue the 
interest of many. Unfortunately, this fact also 
served to beguile many unwary practitioners 
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who often got into serious difficulties, with the 
result that the procedure fell largely into 
disrepute. It should be noted, however, that 
numerous workers for many years have suc- 
cessfully utilized 100 per cent alcohol for pro- 
longed and even permanent interruption of the 
sympathetic trunk in scores of reported cases 
of peripheral vascular disease.”’.*-*4 These men 
were very skillful practitioners who had de- 
veloped their technic by prolonged study to a 
high degree of perfection. Thus over the past 
thirty years chemical sympathectomy has 
experienced fluctuating fortunes. It varied from 
enthusiastic acceptance at times by a small 
group to almost complete rejection and virtual 
abandonment at other times. Yet despite the 
disdain of many orthodox surgeons, the in- 
difference of most physicians and the times of 
periodic oblivion, the concept continues to 
manifest considerable vitality and to attract 
considerable work and discussion. 

There are several valid reasons for this 
wavering and somewhat non-enduring accept- 
ance of non-surgical methods of sympathec- 
tomy. The more important ones are: (1) Safe 
drugs like procaine are evanescent in duration, 
and therefore are useless where a prolonged 
effect is desired. Such prolonged effect is almost 
always necessary. (2) Conversely, agents which 
are capable of producing a prolonged effect 
(100 per cent alcohol) are not safe. (3) Placing 
of the needle, even by an expert, is not exact. 
The effects, therefore, are often uneven and 
unpredictable. (However, one can always re- 
inject a patient a lot easier than reoperate.) 
(4) The apparent simplicity of the method 
gives the operator a false assurance of safety. 
Hence many accidents may occur through 
faulty injection by men with insufficient inter- 
est and experience. (5) Even with the best 
technic the method can hardly be as thorough 
as open operation in which the trunk is resected 
under direct vision. The last is admittedly true. 
In our opinion, the preferred procedure in good 
risk patients with good life expectancy should 
be open operation. This operation should in- 
clude the first lumbar ganglion. If necessary, 
the approach should be as recommended by 
Smithwick through the bed of the twelfth 
rib. 

However, we are chiefly concerned with the 
patient past the age of sixty who is suffering 
from arteriosclerotic vascular disease of the 
legs and who is afflicted more often than not 


with other chronic degenerative disorders such 
as diabetes, heart disease and hypertension. Do 
we want to subject such patients with an 
average life expectancy of perhaps three years”! 
to the risk of radical surgery? On the other 
hand, can we rest content with present day 
conservative methods of treatment? 

Are more desirable alternatives available? In 
the past, as was previously mentioned, 100 per 
cent alcohol was the principal agent employed 
for prolonged blocking of the sympathetic 
trunk. The use of alcohol, however, even with 
good technic, was often followed by painful 
neuritis and muscular palsy. At all times, 
therefore, the chief obstacle to advances in this 
field has been the lack of a safe chemical agent 
for injection. 

The history of the application of phenol for 
nerve block is at least twenty-five years 
It was Mandl** who demonstrated 
that 6 per cent phenol had the unique property 
of causing the selective destruction of gangli- 
onic cells as contrasted with but a slight 
irritative effect upon surrounding tissues. In 
1947 Haxton,* after trying 6 per cent aqueous 
phenol for paravertebral sympathetic block in 
peripheral vascular disease with somewhat 
uneven results, discovered that by increasing 
the strength of the phenol to 10 per cent he 
could secure fairly consistent effective and pro- 
longed interruption of the lumbar sympathetic 
trunk. Three years later he reported a most 
impressive series of 200 cases of peripheral 
vascular disease of the lower extremities which 
had been so treated, namely, the injection of 
10 cc. of 10 per cent aqueous phenol para- 
vertebrally into or near the lumbar sympa- 
thetic trunk. The over-all amount of benefit 
obtained was as follows: (1) 50 per cent im- 
provement of swelling in cases of chronic 
venous insufficiency; (2) 65 per cent improve- 
ment in symptoms of claudication; (3) 80 per 
cent relief of pain, ulceration and digital gan- 
grene in arteriosclerosis obliterans. 

The duration of effects lasted up to two 
years. The injection can always be repeated 
when the effects wear off. Most important, 
there were few serious side effects or unde- 
sirable sequelae. A report of such magnitude 
upon so frustrating a therapeutic problem de- 
serves, and will no doubt receive, considerable 
notice. 

The aforementioned findings were confirmed 
in their entirety by Boyd*“° a short time later. 
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The good results and the absence of serious 
sequelae were especially noted. Both Boyd and 
Haxton emphasize that in selected cases the 
procedure of choice for them is open operation. 
The previously mentioned method of treat- 
ment was reserved exclusively for cases in 
which patients were too old or sick to justify 
surgery. 

The authors, impressed by the large number 
of cases studied and the uniformity of good 
results obtained without serious reactions or 
undesirable sequelae, and being aware of the 
widespread ‘interest in this problem, decided 
to repeat the procedure in similar cases to 
determine if such results could be duplicated. 
The following constitutes a preliminary report 
on our experiences with 10 per cent aqueous 
phenol. The work was conducted over a period 
of one year on the general surgical service of a 
large city hospital. Eleven patients (seventeen 
limbs) were treated. Although the series was 
not a large one, each case proved highly 
instructive. 

We had but one criterion for selection of the 
subject, namely, that he be one who had little 
or no other therapeutic alternative open to 
him. Contrary to case selection for open oper- 
ation and other treatment, we did not look for 
favorable cases. Each case selected had reached 
what might be termed a therapeutic impasse. 
The local and often the general prognosis was 
an unfavorable one. 

With few exceptions all patients were of ad- 
vanced age (sixty-five to seventy-five years). 
Almost all had a history of peripheral vascular 
disease of well over ten years. They were all 
either bedridden or almost entirely confined to 
the immediate environs of the home. With few 
exceptions they had all received for years a 
large variety of oral and/or parenteral medica- 
tion for their complaints without benefit. Most 
of them were afflicted with serious medical 
complications of long standing (hypertension, 
coronary disease and diabetes). Coming from 
the indigent class, those who were ambulant 
were habituated to bi-weekly clinic visits; and 
although they hardly ever received any relief 
for their painful legs, they were content to 
settle for a little sympathy and placebo medi- 
cation. Mentally, one would be obliged to de- 
scribe most of them as somewhat deteriorated. 
This is a very important point since in follow-up 
interviews these patients often could see no 
causal relationship with a particular treatment 
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and improvement.* Few understood the dis- 
tinction between improvement and complete 
cure. This last difficulty was not a small one. 
It was only after careful interrogation that 
specific details could be extracted from them. 
We found that we could get more reliable 
follow-up reports from friends and relatives 
than from the patients themselves. This was 
seldom a difficulty with our private patients. 
They seemed better oriented and were more 
able to evaluate degree of improvement. 

One patient was suffering from advanced 
mummified gangrene of both feet, and two 
patients had impending gangrene from acute 
thrombosis of the superficial femoral artery. 
There was one old case of milk leg (chronic 
thrombophlebitis), and one case of amputation 
stump neuralgia, which had resisted all former 
therapy, in a severe diabetic of many years’ 
standing. There was one case of ulceration of 
the toe in’ a diabetic. The remaining were 
cases of elderly arteriosclerotics who had pain 
at rest and severe claudication on walking less 
than half a block. These cases received the con- 
ventional work-up of blood, urine, electro- 
cardiogram, oscillometric study of the legs and 
skin temperature response to paravertebral 
procaine. In most cases oscillometric readings 
were no more than a flicker below the knee and 
zero above the ankle, and the skin temperature 
response to procaine block was hardly meas- 
urable. In one case no femoral pulsation was 
palpable. However, we injected them all, 
ignoring entirely response to procaine blocks 
or absence of oscillometric readings. We be- 
lieved that these patients had little to lose in 
view of the innocuous character of the treat- 
ment. We also believed that we had little else 
to offer them in the way of treatment except 
ultimate amputation. 


COMMENTS 


Case I. This was our first case. The patient 
suffered a severe neuritic reaction in both 
thighs and severe pain in his back. This lasted 
four months. Today, with our technic much 
improved, this case should yield a superior re- 
sult without severe neuritic reaction (Table 1.) 


* One patient (Case 111) attributed his improvement 
to the drugs in the clinic which were “starting to work 
since the injection.” Another man (Case vit) said his 
improvement was due to the Swedish massages he was 
taking. 
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TABLE I 
SUMMARY OF CASES IN WHICH IO PER CENT AQUEOUS PHENOL WAS USED 
Case and Hospital D f Response 
No., Patient ane Symptoms and Diagnosis to Result with Phenol 
Sex and Age Injection Procaine 
1 (No. 140028),| 5/11/50 | Diabetes, arteriosclerosis obliterans; | Slight Good; rise of skin temperature 
N. M., male, 68 | 5/17/50 | burning pains and severe claudica- 76°-81°F. right, 76°-86°r. left; 
tion (1% block) both legs; resting resting cramps relieved; could now 
cramps walk 14 blocks; benefit main- 
tained 1 yr. then fell off somewhat 
1 (No. 138710),| 5/25/50 | Arteriosclerosis obliterans; claudi- None No change 
E. M., male, 67 | 5/27/50 | cation at rest; could do no walking 
and was an invalid many years; 
ulcers of dorsum of both legs 
11 (No. 146585),| 4/8/51 | Arteriosclerosis obliterans, coronary Question- | Good; marked warming of both 
S. F., male, 66 | 4/13/51 | sclerosis with angina, hyperten-| able legs; could walk 2 to 3 blocks; 
sion; invalid 20 yr; claudication resting cramps and night cramps 
(14 block) and pain at rest relieved; maintained at last fol- 
low-up (6 mo.); reaction 1 side 
iv (No. 146219), 4/10/51 | Arteriosclerosis obliterans; severe | None Immediate result very good; stump 
W. G., male, 42 diabetic 21 yr.; amputation left became painless and knee joint 
leg below knee 7 yr. before for gan- became more mobile; ulcer began 
grene; pain in stump and indolent to granulate; result wore off in 
ulcer for 6 mo., bedridden; femoral 4 wk. 
pulse absent 
v (No. 146103),| 4/12/51 | Arteriosclerosis obliterans, severe None Poor; possible acceleration of gan- 
1. C., male, 62 | 4/15/51 | diabetes, nephritis, advanced os- grenous process 
teoporosis; bilateral mummified 
gangrene of digits 3 and 4 extend- 
ing half the distance to ankle; bed- | 
ridden, cachectic, pain 
vt (No. 143740),| 5/10/51 | Chronic thrombophlebitis (6 mo. | ‘Slight Good; edema receded considerably 
C. C., female, 57 duration); chronic venous insuf- | (80 per cent); leg felt lighter; re- 
ficiency with dependent edema; | port on 11/7/51: result main- 
leg cold and heavy tained 
vit (No. 147933), | 6/13/51 | Acute thrombosis right superficial | | None No change; amputation one week 
R. O., male, 67 femoral artery; embolectomy tried | later; primary union of stump 
vii (No. 147480), 45/7/51 | Arteriosclerosis obliterans; coldness | None | Good; marked warming both feet; 
M. R., male, 77; 5/10/51 | and claudication at rest; walking 7°r. rise in skin temperature of 
limit }4 block feet, from 84°-91°F.; walking 
ability increased to 2 blocks, 
maintained at last follow-up (6 
mo.) 
1x (No. 148266),| 7/2/51 | Arteriosclerosis obliterans, diabetes, | Slight Good; pain in toe subsided 1 day 
J.S., male, 68 coronary sclerosis; severe pain in after injection; discharged from 
right big toe with dime-sized ulcer | hospital 2 days later; follow-up: 
inside of toe, 4 wk. ulcer healed in 2 wk., patient am- 
bulant, penicillin not given; follow- 
| up 11/5/51: leg felt good; 1°F. 
warmer than good leg 
x (No. 143243),| 7/11/51 | Arteriosclerosis obliterans, diabetes, | None Good; warming of both legs; im- 
B. F., female, 73) 7/20/51 | ulcer dorsum leg; severe apo provement in walking, 1 block; 
tion both legs and feet, 10 yr.; _ follow-up (4 mo.) 11/5/51: result 
invalid and bedridden past few | _ maintained; ulcer not healed; 
years; could walk no more than a_ diabetes poorly managed 
few steps 
x1 (No. 147860),| 7/19/51 | Thrombosis of right superficial fem- | Good Immediate result good; right leg 
R. R., male, 66 | 7/20/51 | oral artery, 2 wk.; cadaveric cold- | and foot became 3°F. warmer until 


ness of right leg ‘rom knee down; 
pain in leg and foot 


a point a little above toes; pain 
disappeared except in toes; tem- 
perature of foot 6 wk. later but 
1°r. above pre-injection level, and 
pain persisted in toes 
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Case II. No improvement was obtained. 
Subsequent surgical sympathectomy yielded no 
better results and bilateral amputation was 
necessary. 

Case III. The patient suffered a neuritic 
reaction on his right side, but not on his left. 
We used a 4 inch needle on the right and a 
5 inch needle on the left. The reaction subsided 
in six weeks. 

Case IV. This patient was dramatically re- 
lieved of the intense neuralgic pain in his stump 
for the first time in months. This relief lasted 
for four weeks and then his pain recurred. 
Instead of returning for reinjection he elected 
to return to the surgeon who had originally 
performed the amputation. He died following 
operation for reamputation of the leg above the 
knee. 

Case V. This patient was practically mori- 
bund. His gangrene was far advanced and 
bilateral. He was addicted to narcotics. His 
diabetes was difficult to control. The block was 
administered with the hope that pain might be 
relieved, the right leg might be salvaged 
partially and stump healing might be im- 
proved following amputation. He was a poor 
medical risk and succumbed after amputation 
of his left leg one week after injection. 

Cases VII and XI. These were cases of 
occlusion of the superficial femoral artery. The 
first patient (Case vii) came to us at the 
onset of the condition, and an operation for 
thrombectomy was attempted, followed six 
hours later by phenol block. The second patient 
came to us two weeks after the onset of the 
condition. No operation was performed; phenol 
block was administered at two levels (L1, L2), 
twenty-four hours apart, with considerable im- 
provement of symptoms. However, on Septem- 
ber 9, 1951, seven weeks following the block, 
surgical sympathectomy was performed on the 
affected side. The immediate effect on the skin 
temperature of the leg was a rise of 3 degrees 
(the same as with phenol). Three weeks later, 
however, the temperature had dropped to pre- 
operative level. 

One recent private case (seen January 4, 
1954) of embolic closure of the popliteal 
artery in a seventy-two year old female dia- 
betic with auricular fibrillation which was 
treated within four hours after onset, mani- 
fested almost immediate improvement. The 
patient made a complete recovery. 


TECHNIC OF ADMINISTRATION 


The reader is referred to Haxton’s or to 
Boyd’s description of the method of adminis- 
tration.*-“ The salient points are: (1) The 
solution must be heated and kept hot so that 
no phenol crystals remain undissolved. (2) The 
needle must be long enough, not less than 
5 inches, 21 or 20 gauge, short bevel. (3) The 
point of injection must be far from the mid- 
spinous line, about '% inch below the tip of the 
twelfth rib. (4) The angle of the needle should 
be about 30 degrees to the sagittal plane of the 
back. (4) The point of the needle must be 
placed in front (not alongside) of the second 
lumbar vertebra. (6) Ten to fifteen cubic centi- 
meters of the solution are slowly injected into 
the loose retroperitoneal tissues opposite the 
body of the second lumbar vertebra. 

Dangers. It must be emphasized that 10 per 
cent phenol in the wrong place can be very 
irritating. The operator must endeavor to 
follow a careful technic to avoid such an 
occurrence. 

We encountered serious painful sequelae in 
our first patient injected. This ensued one week 
after injection and consisted of severe backache 
and neuritic pains in both thighs. This was due 
to psoas muscle infiltration and irritation of 
the genitofemoral and anterior femoral nerves. 
It lasted well over four months. We had one 
other neuritic reaction on one side only 
(Case 111), which lasted six weeks. This was 
caused by the employment of a needle of 
insufficient length. The balance of our injec- 
tions (fifteen) was uneventful, or associated 
with a slight backache for one to two weeks. 
The average patient injected was out of bed 
on the same day. 

It is needless to add that constant vigilance 
must be exercised to avoid injecting phenol 
either into the spinal canal or into the aorta or 
inferior vena cava. Such injection might lead 
to serious consequences. 


CONCLUSIONS 


Few arbitrary conclusions can be drawn from 
a series as small as this. However, viewed as a 
preliminary study based upon work covering 
a much larger series by two earlier investi- 
gators, our results tended largely to confirm 
their findings and to substantiate their claims, 
with one or two minor exceptions. 
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Our experience with 10 per cent phenol in 
aqueous solution utilized for sympathetic trunk 
interruption in eleven cases of peripheral vascu- 
lar disease of the lower extremities which were 
followed up from six to twelve months would 
suggest the following conclusions. (Table 11.) 


tained with phenol injection. Most of our 
patients were so far advanced in age and in 
vascular damage that test blocks seldom 
showed a skin temperature rise of more than 
1 degree, generally 44 degree or less. Nonethe- 
less, we secured clinical improvement following 


TABLE II 
RESULTS OF 10 PER CENT AQUEOUS PHENOL INJECTION FOR PERIPHERAL VASCULAR DISEASE 


Diagnosis | No. of Cases 


Arteriosclerosis obliterans | 
| 
(c) With advanced gangrene, bilateral...........| 
(d) Acute femoral occlusion (and embolectomy).. .' 
(e) Subacute femoral occlusion.................. 

Chronic venous insufficiency—old thrombophlebitis. 


| 


Clinical Result 


No. of Extremities | —— pa 


Improved* | Unimproved 
| 


| 


5 10 4 I 
I I I Oo 
I 2 o I 
I I | oO I 
I o 
I I I oO 
I I I o 

11 17 8 | 3 


* Improved means rise of skin temperature of 1° to 7°r. and improved walking ability sustained 6 mo. or 
more in group (a), cure of ulcer in (b), considerable relief of pain and rise of temperature of leg in (e), disappearance 
of stump neuralgia for 4 wk. in (f), and 80 per cent diminution of swelling in chronic venous insufficiency, with much 


subjective improvement. 


Sustained elevations of skin temperature of 
the feet and legs from 1 to 7 degrees could be 
secured in over 75 per cent of patients treated 
(except the case with advanced gangrene and 
the one with acute vascular block). This eleva- 
tion of skin temperature was maintained for 
six months and over. Such increased blood 
supply to the subcutaneous tissues and skin 
should help clear up infections, ulcerations, 
minor gangrenous processes and eczematoid 
lesions associated with pain and pruritis in 
cases of ischemic vascular disease. This was 
also noted in four private cases not listed herein. 

Favorable effects on claudication and resting 
pains were also noted. These effects, although 
positive, were not dramatic. The usual benefit 
consisted of an increase of claudication distance 
from one-quarter to one-half block before injec- 
tion to one and one-half to three blocks after 
injection. The latter was maintained over six 
months. Resting pains were almost entirely 
relieved in most of our cases. 

There was little exact correlation between 
skin temperature response to test procaine 
blocks prior to treatment and the results ob- 
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phenol injection in most subjects treated. In 
this respect we differ with Haxton and Boyd, 
who do not inject phenol unless previous trial 
procaine block yields at least a 1 degree rise of 
skin temperature of the toes. We would not 
restrict the injection solely to cases showing a 
favorable response to procaine block. We be- 
lieve that favorable results can be secured in a 
good percentage of those who do not show such 
favorable response. 

There appeared but little correlation be- 
tween degree of skin temperature rise and 
degree of improvement in walking distance. 
Several patients (Cases 1, tI and_ viii) 
showed sustained temperature rises of more 
than 5 degrees after phenol injection; yet their 
improvement in walking was little more than 
other patients (Cases 1x and x) in whom the 
temperature rise was no more than 1 degree. 

It is justifiable to infer that in a somewhat 
younger age group presenting disease not quite 
so advanced, the improvement might be more 
prenounced (seven private cases not included 
in (11s series). 

The sustained effects noted in this advanced, 
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almost senile age group appeared to compare 
favorably with results secured from surgical 
sympathectomy. Moreover, two patients (Cases 
i and x1) underwent surgical sympathectomy 
some time following chemical sympathectomy, 
with no further improvement in results beyond 
that obtained with phenol. Although the 
method is probably not as thorough nor as 
permanent as open operation, it may prove 
well worth a trial in particular cases as noted. 

The method, contrary to surgical sympa- 
thectomy, may be applicable to cases of acute 
vascular obstruction. In common with surgical 
sympathectomy, it is not indicated for cases of 
mummified gangrene (Case v). It may also 
be tried (Case vu) some time after the acute 
obstructive phase, if the limb has survived, 
with expectation of some benefit. 

The treatment can be administered safely 
and with minimal discomfort to patients of all 
age groups even though serious complicating 
diseases may coexist (which would contraindi- 
cate surgical sympathectomy) with reasonable 
assurance of providing measurable improve- 
ment in the majority of patients treated. It 
must be emphasized that the method is safe 
and free from painful sequelae only if exacting 
care is exercised during injection. Otherwise 
the ensuing neuritis can be as severe as that 
resulting from alcohol injection. In this impor- 
tant point we differ with Haxton and Boyd.*7-* 
They lay little stress on severe neuritis as a 
possible complication. 


SUMMARY 


A preliminary study utilizing 10 per cent 
aqueous phenol for chemical sympathectomy in 
ten cases of arteriosclerosis obliterans and in 
one case of chronic thrombophlebitis appears to 
confirm almost entirely the original findings of 
Haxton and Boyd, 1.e., that effective and sus- 
tained interruption of lumbar sympathetic 
nerve outflow could be achieved in the majority 
of cases so treated. These results were main- 
tained well over six months, the time of our 
study except for two cases as noted. 

The method is safe and free from serious 
reactions or painful sequelae when careful 
technic is practiced. 

The comparatively simple procedure entailed 
and the almost entire absence of side effects 
should merit further application of this treat- 
ment to patients past the age of sixty or to 
those who are surgically poor risks. It is espe- 


cially indicated for acute closure of peripheral 
vessels in advanced arteriosclerotics, in whom 
it may often prove limb-saving. 

‘Finally, in terms of complete cure, we must 
all admit the inadequacy of all therapies cur- 
rently available, including the surgical. It is 
important that this point be made clear to the 
patient before definitive therapy is instituted, 
to avoid subsequent misunderstanding. 
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Watters and Chance, among others, have shown that vagotomy is an 
ideal procedure to perform in the treatment of marginal or gastrojejunal 
ulceration which occasionally follows gastrectomy. Results show that three- 
fourths are cured and operative mortality is only 1 per cent. It would be 
higher if one attempted re-resection instead. (Richard A. Leonardo, M.D.) 
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Causalgia 


EVIDENCE OF THE EXISTENCE OF CROSSED SENSORY SYMPATHETIC FIBERS 


ALLEN KLEIMAN, M.D., Baltimore, Maryland 


From the Surgical Service U.S. Veterans Administration 
Hospital, Phoenix, Ariz. Sponsored by the Veterans 
Administration and published with the approval of the 
Chief Medical Director. The opinions and views expressed 
are those of the writer and do not necessarily reflect the 


policies of the Veterans Administration. 
is a symptom complex!~*78 
usually consisting of burning pain, hyper- 
esthesia and atrophy of the involved extrem- 
ity. The pain may be aggravated by contact, 
motion of the extremity or emotional excite- 
ment. It occurs following incomplete (or, 
rarely, complete) injury to a peripheral nerve 
trunk. 

Early articles on causalgia considered it a 
sympathetic vasomotor disturbance. The in- 
constancy of the vasomotor effects and the con- 
stancy of the sensory symptoms,?*7:!? how- 
ever, suggests that causalgia is a disease which 
primarily involves the sympathetic sensory 
fibers® and that the vasomotor effects, when 
they occur, are secondary to the sensory com- 
ponent." This point is reinforced by the fact 
that alteration of the vasomotor tonus by any 
method other than sympathetic block or sym- 
pathectomy (e.g., by generalized body heating 
or cooling, priscoline,® intra-arterial adrenalin, 
etc.) fails to relieve the pain of causalgia.*:'4 

Most causes of causalgia can be relieved or 
markedly improved by sympathetic denerva- 
tion! of the affected part. Shumaker? suggests 
that the failure of sympathetic block to pro- 
vide temporary relief is probably sufficient to 
rule out causalgia as the clinical diagnosis. It 
is believed that the failure of sympathectomy 
to relieve the symptoms of causalgia! and other 
sympathetic dystrophies’ may represent in- 
complete denervation and that some of 
these failures may be salvaged by higher 
sympathectomy. 

Anatomically, the sympathetic system con- 
sists of both sensory and motor fibers. The 
afferent fibers do not synapse*® within the 
ganglia but rather appear to travel with the 
sympathetic trunk like “‘misplaced”’ somatic 
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fibers. It has been amply shown®*'6!7 that 
painful stimuli can be transmitted via the 
sympathetic system. 

The anatomic and physiologic distribution 
of the sympathetic system varies in individuals 
but, in general, distribution is homolateral in 
the extremities. There are several anatomic 
studies:'! which demonstrate cross communi- 
cations between the sympathetic chains in up 
to 80 per cent of cadavers studied. One report'® 
states that crossing of sympathetic rami rarely 
occurs above the Ls vertebra and concludes 
that bilateral innervation of limbs via such 
transverse connections ‘“‘can be almost cer- 
tainly excluded.” There are, to our knowledge, 
no clinical reports of contralateral sympathetic 
innervation. 

We have, in the past, occasionally believed 
(as have others") that a specific patient might 
be interpreted as having bilateral distribution 
of one or both sympathetic chains. However, 
the clinical evidence of this bilaterality has not 
been sufficiently clear-cut to be acceptable as 
proof. We recently studied a patient in whom 
we believe the clinical observations are ade- 
quate to demonstrate the bilateral distribution 
of the afferent fibers of the right lumbar sympa- 
thetic trunk. 


CASE REPORT 


This patient was first seen by us in August, 
1951. He had suffered a high explosive shell 
fragment wound to the left buttock in October, 
1944, at the age of thirty-two. He had been 
subjected to multiple operative procedures 
both while in the Army (removal of shell frag- 
ments) and since discharge (left sciatic neuro- 
plasty in 1947, left lumbar sympathectomy in 
1948 and left thoracolumbar sympathectomy 
in 1949). A diagnosis of causalgia of the left 
lower extremity was made prior to Army dis- 
charge. The two sympathectomies and the 
sciatic neuroplasty were unsuccessful attempts 
to relieve the symptoms of causalgia. 

Our admission history and physical examina- 
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tion revealed, among other things, a fused left 
hip, a partial left foot drop, multiple surgical 
and traumatic scars (consistent with the his- 
tory), burning pain in the left foot, painful 
muscular spasms of the left foot and lower leg, 
hyperesthesia of the lateral surface of the 
dorsum of the left foot, and atrophy (average 
4 cm.) of the left thigh and leg. He wore a foot 
drop brace. The left foot and leg were warmer 
and drier than the right. 

Sweating tests suggested completeness of 
sympathetic denervation of the left lower ex- 
tremity. Spinal anesthesia (to T8) temporarily 
abolished the pain; a “placebo” spinal anes- 
thetic (with physiologic saline) failed to do so. 

Spinothalamic tract cordotomy was advised 
as the only remaining means of controlling the 
burning pain, muscular spasms and _ hyper- 
esthesia. In view of the magnitude and com- 
plication rate of this procedure it was thought 
advisable to postpone the cordotomy to allow 
the patient to “think about it.” 

He again presented himself to the hospital 
on May 14, 1953. In the interim he had been 
examined by a neurosurgeon and cordotomy 
had again been recommended. The patient 
thought that some definitive procedure, no 
matter what its magnitude, had to be per- 
formed to control the pain. 

The failure of apparently adequate sympa- 
thetic surgery to control this patient’s causalgia 
suggested that perhaps his pain was being 
mediated by afferent sympathetic innervation 
to the left leg from the right lumbar chain. A 
right lumbar sympathetic block was done, with 
complete temporary relief of the burning pain 
and hyperesthesia of the left foot. On May 20, 
1953, a right lumbar sympathectomy was per- 
formed, removing the L2 and L3 ganglia, part 
of the Li ganglion and the intervening chain. 
Postoperatively the burning pain and hyper- 
esthesia were completely absent and did not 
recur. The spasms were markedly decreased 
postoperatively and had completely disap- 
peared by the fifth postoperative day. There 
was no apparent change (as evidenced by the 
lack of change in temperature, color, sweating, 
peripheral pulsations, etc.) in the vasomotor 
status of the extremity. 

Personal follow-up has been impossible. The 
patient has since been admitted (October, 1953) 
to another Veterans Administration hospital 
with delirium tremens and with various symp- 
toms unrelated to his causalgia. He is still en- 
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tirely pain-free with regard to his left leg. He 
still has the atrophy and foot drop, but the 
burning pain, spasms and hyperesthesia have 
apparently not recurred. 


COMMENTS 


It is our opinion that this case clearly demon- 
strates two points, namely, that crossed sen- 
sory sympathetic innervation does occur, and 
that causalgia is primarily a sensory sympa- 
thetic disorder. The second point (that causal- 
gia is primarily sensory) seems to follow from 
the facts that this patient had persistence of 
his causalgia in spite of previous, apparently 
adequate, vasomotor denervation and that a 
contralateral sympathectomy which had no 
demonstrable effect on the vasomotor status 
of the extremity did relieve the causalgia. The 
first point also seems to follow from the clinical 
course of this patient. 

This case, we believe, definitely establishes 
the existence of crossed sensory sympathetic 
innervation; we are convinced of, but cannot yet 
prove, the similar existence of crossing of the 
vasomotor elements. It is our belief that serious 
consideration should be given to contralateral 
sympathectomy, either in the sensory or vaso- 
motor sympathetic dystrophies, when the 
result of homolateral sympathectomy is less 
than might be expected or desired. 

We did not see this patient until seven years 
after the injury, approximately two years 
after-thoracolumbar sympathectomy. It ap- 
peared to us that adequate homolateral sympa- 
thectomy had been performed. An additional 
two years elapsed before the contralateral sym- 
pathectomy was performed. The result was 
immediate and apparently continuing relief 
of his causalgia symptoms. 


CONCLUSIONS 


The existence of afferent sympathetic fibers 
is generally accepted. Apparently these fibers 
are distributed with the efferent fibers. It is 
the division of these afferent neurons (rather 
than any vasomotor effect) which produces 
the relief of symptoms of causalgia. Some of 
the few therapeutic failures following sympa- 
thectomy in causalgia have been salvaged by 
higher sympathetic denervation. Perhaps, as 
in our patient, a contralateral sympathectomy 
might have relieved the remainder. We believe 
that contralateral afferent fibers were pres- 
ent in this patient; perhaps they are present 
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in the other causalgia failure of sympathetic 
denervation. 


SUMMARY 


A case is presented in which there were per- 
sistent symptoms of causalgia in spite of ap- 
parently adequate homolateral sympathec- 
tomy. A contralateral sympathectomy resulted 
in complete and continuing relief of pain. 

Two conclusions are drawn from this case: 
(1) that crossed sympathetic sensory fibers do 
exist; and (2) that causalgia is primarily a sen- 
sory sympathetic dystrophy. 

One further hypothesis is drawn from infer- 
ence, that is, crossed sympathetic vasomotor 
fibers probably also occur. 
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Renal Function after Complete Bilateral 
Ureteral Obstruction Following 
Colporrhaphy 


Benepict R. Harrow, M.D., .Wiami, Florida 


From the Department of Urology, Mt. Sinai Hospital 
of Greater Miami, Miami Beach, Florida. 


HE occurrence of bilateral ureteral ob- 

struction following surgery is an unusual 
but grave complication. This cause of anuria 
occurs most commonly after abdominal hyster- 
ectomy, with a higher incidence after the more 
extensive or difficult procedures.” Following 
an anterior colporrhaphy, bilateral occlusion 
has been reported only three times in the 
English literature.'**7 This paper reports a 
fourth patient, who also presented a rare 
opportunity for the study of renal function 
during a definite complete ureteral block. 


CASE REPORT 


F. B. (Hospital No. 27163), a fifty-six year 
old white woman, developed a recurrent third 
degree cystocele with a moderate vaginal pro- 
lapse a few months following vaginal hysterec- 
tomy and vaginal plastic operation which was 
performed two and one-half years before this 
admission. The large cystocele was repaired 
with No. oo chromic catgut on April 1, 1953, 
at the Mt. Sinai Hospital of Greater Miami. 
An indwelling urethral catheter drained no 
urine following the operation. After twelve 
hours of anuria cystoscopy revealed no ureteral 
efflux and catheters could be inserted no more 
than 1 cm. into both ureteral orifices. However, 
skiodan 20 per cent injected through an acorn- 
tipped, occlusion catheter outlined sharp kinks 
of both lower ureters, which were now dilated 
from the obstruction. (Fig. 1.) The radiopaque 
iodide could be forced past the kinks only by 
using a moderate amount of syringe pressure. 
(Fig. 2.) A plain film ten hours later still showed 
dye retained in both lower ureters. (Fig. 3.) 

The patient remained anuric for another 
two days although her general condition was 
good, the only complaint being bilateral lower 
abdominal pain. Finally after seventy-two 
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hours without urine reaching the bladder, a 
suprapubic freeing of the right ureter was 
unsuccessfully attempted even with opening 
of the bladder, due to dense adhesions; there- 
fore a right nephrostomy was immediately 
performed. As soon as the nephrostomy tube 
was inserted into the distended pelvis, it 
drained urine, 2,000 to 3,000 cc. during each 
of the next two days. The patient improved 
rapidly and became ambulatory. The left 
ureter remained completely occluded since no 
urine reached the bladder, vagina, rectum or 
abdominal cavity. After thirteen days an 
intravenous pyelogram (I.V.P.) was performed 
with the right nephrostomy tube clamped and 
amazingly demonstrated function in the com- 
pletely blocked, hydronephrotic left kidney. 
(Fig. 4.) On the twenty-third day the patient 
began to void large amounts of urine presum- 
ably from relief of the left ureteral blockage, 
since the right nephrostomy catheter continued 
to drain larger amounts of urine. On the twenty- 
fourth day an I.V.P. with the right nephros- 
tomy tube open showed an increase in the left 
hydronephrosis. (Fig. 5.) The right ureter was 
also patent by this time since indigo carmine 
injected into the nephrostomy tube could be 
seen through the cytoscope spurting from the 
right ureteral orifice. Catheters still could not 
be passed more than 1 cm. bilaterally. 

The patient was discharged thirty-six days 
after the original plastic surgery, voiding all 
the urine with the nephrostomy tube con- 
stantly clamped. On the forty-seventh post- 
operative day she was readmitted as a service 
patient with fever, chills, left flank pain and a 
non-functioning left kidney on I.V.P. A left 
nephrostomy was performed by another urolo- 
gist on the fifty-second day but actually this 
tube never drained urine and was found on 
x-ray not to be within the left renal pelvis. 
With antibiotics the patient became afebrile 
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Fic. 1. The left kink is demonstrated with skiodan injected up the lower one- 
half of ureter. Radiopaque dye is in bladder from reflux around the occlusion 
catheter during injection. The base of the bladder and ureter are lower than 
usual in relation to the symphysis because the patient’s legs are in stirrups 
resulting in rotation of the pelvis. Michel clips are present over the left ileum 
where a superficial lipoma had also been removed. 


and both kidneys revealed good function with 
some hydronephrosis on 1.V.P. Thus this latter 
episode represented an acute left pyelonephritis 
which responded to antibiotics. 

The nephrostomy tubes were removed on the 
sixty-eighth day and the patient was dis- 
charged seventy-four days after the colporrha- 
phy with both wounds healed. Since then the 
patient has had no urinary symptoms and has 
remained in good health. A follow-up study 
four months after colporrhaphy revealed a nor- 
mal urinalysis. An intravenous urogram showed 
prompt five-minute bilateral visualization with 
a normal left pelvis and ureter, but a mild right 
hydronephrosis. (Fig. 6.) After nine months the 
patient’s general condition was excellent. 

Comments. The ureters had not been actually 
caught by the sutures. Yet a complete func- 
tional bilateral ureteral obstruction had been 
produced by the bilateral kinking even though 
dye could be forced past the kinks with occlu- 
sion catheters using a moderate amount of 
syringe pressure. With this type of injection 
Hinman and Rose have shown that forces of 
150-200 mm. of mercury are easily pro- 
duced. On the other hand several investi- 
gators”*.”5.40.50.55.8 after ligating the ureters of 
sheep and dogs have shown that a maximum 
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renal secretory pressure of 70-90 mm. Hg re- 
sults after three or four hours of blockage, the 
pressure decreasing to 30-40 mm. Hg after 
twelve to twenty-four hours and to 15 mm. Hg 
after thirty days of obstruction. Human kid- 
neys probably parallel these figures with 
Walker recording pressures of 35-45 mm. Hg 
after only twenty-five minutes of occlusion, the 
same values as in animals after twenty-five 
minutes of obstruction. Thus in this patient 
under report, although skiodan could be in- 
jected by the kinked areas utilizing a syringe, 
the renal secretory pressure was not great 
enough to force urine through the twisted por- 
tions of the ureters. 

The patient’s course proves that a func- 
tionally complete obstruction existed. The 
radiopaque dye forced past the kinks (Figs. 1 
and 2) demonstrated the rapid effects of the 
obstruction since after only twelve hours the 
ureters were moderately dilated. The ureters 
were probably of normal caliber before the 
operation since follow-up films four months 
later (Fig. 6) showed normal-sized lower ureters. 
A delayed film taken ten hours after dye injec- 
tion through the occlusion catheters confirmed 
the obstruction since dye was still present in 
the lower ureters. (Fig. 3.) Finally, after three 
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Fic. 2. Dye is now injected into right ureter and pelvis with the upper segment of the obstructing kink obscured 
by the cystoscope. Note dilatation of both ureters and the twisted elongated upper right ureter as the result of a 
twelve-hour occlusion. The skiodan in the left ureter is blocked at the beginning of the previously visualized kink. 


Fic. 3. Radiopaque iodide still present in both lower ureters ten hours later, partly obscured on the right side 


by intestinal shadows. 


days of anuria operation showed a distended 
right renal pelvis and upper ureter, and the 
nephrostomy tube drained urine immediately 
with 2,000 to 3,000 cc. obtained on each of the 
next two days and thereafter 1,000 to 1,500 cc. 
each day. 

The most amazing aspect of this case is that 
an I.V.P. after thirteen days of complete left 
renal blockage showed dye in the distended 
calices in fifteen minutes and in forty-five 
minutes in the dilated pelvis. (Fig. 4.) The left 
ureter was completely occluded as no urine 
was obtained with an indwelling urethral 
catheter. When the catheter was removed the 
patient did not void and subsequent catheteri- 
zations obtained no bladder urine. Careful 
daily examinations revealed no vaginal or 
rectal leakage of urine. There were no signs of 
peritoneal irritation from a possible escape of 
urine intra-abdominally. Experimental work*:*! 
and an occasional clinical case!:”*:*+-45 have 
shown this latter process to be a possibility. 
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In reviewing the English literature only 
eighty-nine episodes of complete bilateral oc- 
clusions have been reported following gyneco- 
logic surgery (Herman, twenty-four cases; 
Bland, twenty-five; Fiener, fifteen; Adams, 
seventeen; Reeves, one; Moore, two; Hender- 
son, one; Rubin, one; Aschner, two; St. Martin, 
one.)* A careful review of these series revealed 
only one case in which function was claimed 
on an I.V.P. in a totally obstructed kidney.*? 
However, a close examination of this history 
indicated that bilateral ureterovaginal fistulas 
existed and therefore kidney function was 
present three months later only because the 
obstruction was partial. Moore also performed 
an I.V.P. on one patient who was anuric for 
three days with no evident visual function. 


* There are eighteen other instances of incomplete 
bilateral injuries mentioned in these references. Thirty- 
one other cases from these papers, as well as five from 
Prentiss et al., cannot be classified because no data 
were available. 
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Fic. 4. On the forty-five-minute film of an 1.V.P., with the right nephrostomy tube clamped, dye fills the right 
calyces, pelvis and ureter down to the obstructing kink. The hydronephrotic left kidney, blocked completely 
for thirteen days, shows iodide in the calyces and pelvis. The faint shadow in the left lower bony pelvis is probably 
produced by the intestines since it was present on the plain film. 


Fic. 5. Although the patient was voiding for one day before this I.V.P. was taken on the twenty-fourth post- 
operative day, no radiopaque dye is present in the bladder on this thirty-minute film. The left hydronephrosis 
is slightly increased. The right nephrostomy tube is open during this examination but dye is visible in the right 


lower ureter as well as the left. 


In addition to the unilateral injuries in the 
foregoing references, the occurrences of all the 
other unilateral injuries following pelvic sur- 
gery, amounting to 859 cases, were reviewed.°*: 
13,22,23,41,45, 49.51.58 60.64.68 Less than one hundred of 
these were complete occlusions, the exact num- 
ber being indeterminate because of perfunctory 
records. In only three of the total occlusions 
were postoperative urograms recorded, two 
after the sixth and one after the eighteenth 
postoperative day, and none showed excretion 
on the blocked side.‘ Unquestionably, 
many other cases of non-functioning kidneys 
with an I.V.P. following surgical complete 
blockages have not been deemed important 
enough to report in journals. Frequently no 
visualization occurs in other types of lesions 
even with incomplete obstructions as Woodruff 
and Wilcox have recorded. 


Why then did visualization occur in this 
patient with a totally blocked kidney and not 
in the previously mentioned cases? An impor- 
tant contributory factor that was never carried 
out before was the clamping of the nephros- 
tomy tube during the procedure which main- 
tained high tissue levels of organic iodide; thus 
more iodide was available for the left kidney 
to excrete. Another factor in cases such as 
Woodruff mentions is the marked suppression 
of urine formation which occurs only in the 
first one or two days in ureteral injuries of all 
types.” This decrease in excretion in just the 
first few days may be due to the initial high 
intrarenal pressure which at this time approxi- 
mates the glomerular filtration pressure of 40- 
50 mm. of mercury (glomerular capillary pres- 
sure of 65-75 mm. Hg less protein osmotic 
pressure of 25 mm. Hg). The use of iodides with 
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Fic. 6. A urogram (twenty-minute film) four months 
later reveals normal calyces, pelvis and ureter on the 
left side with a thick cortex. Some hydronephrosis 
remains on the right. 


different modes of excretion, such as neo-iopax, 
may be another cause. 


RENAL FUNCTION AFTER COMPLETE 
OBSTRUCTION 


It has been proven beyond doubt that renal 
function continues with total ureteral occlu- 
sions. This is the first time, however, that 
visual proof has been obtained. Scott, Hin- 
man**5.25 and others®*'832 in a variety of 
vertebrate animals have repeatedly demon- 
strated that after complete ductal obstructions 
the glomerular kidney is the only organ that 
almost invariably undergoes dilatation. The 
hydronephrosis reaches its maximum in ap- 
proximately ninety days, depending upon 
kidney weight, later to be followed by atrophy 
in about one year. The salivary glands, pan- 
creas and liver undergo immediate atrophy. 
Unlike partial or intermittant obstruction in 
which the kidney may attain tremendous pro- 
portions, this type of hydronephrosis reaches 
only a limited size depending upon kidney 


weight. The mere fact that hydronephrosis de- 
velops indicates that some excretion must be 
continuing. Hydronephrosis is not to be com- 
pared with a stagnant pool but rather with a 
fresh water lake in which water pours in and 
out. 

Studies of urea and sugar concentrations in 
the urine of obstructed pelves indicates con- 
tinuous glomerular and tubular activity since 
the urea concentration remains considerably 
elevated for several months gradually decreas- 
ing toward the blood level while conversely the 
glucose value gradually increases toward the 
blood levels.”* Clinically further proof of renal 
activity was observed in two anuric patients 
following bilateral ligation. Indigo carmine was 
injected intravenously on the second day of 
anuria, one or two hours preceding nephros- 
tomy. The urine which gushed forth as soon 
as the pelves were opened was colored blue by 
the indigo carmine.”® Mc Cahey concluded 
that renal function did not completely cease in 
patients with suspected complete block due to 
calculi, since urograms showed function though 
urine efflux and indigo carmine did not appear 
on the affected side cystoscopically. Of course 
it cannot be proven that these obstructions 
were complete. In another clinical aspect the 
well known nephrogram obtained in early 
complete obstruction in itself indicates con- 
tinuing excretion. 


MECHANISM OF HYDRONEPHROSIS 


Florence et al. and Wall believed that in 
total blockades glomerular filtration ceases 
while tubular secretion continues, thus causing 
the nephrogram. This theory is disproved by 
the fact that neo-iopax, which Smith has shown 
to be excreted almost entirely by filtration, also 
produces the nephrogram.”*” Wilmer believed 
that glomerular activity stopped since tubular 
damage in mercury poisoning did not occur if 
the ureters were ligated. He assumed that 
mercury was normally excreted by filtration, 
being influenced by Richard’s work. However, 
the transported mercury is almost totally com- 
bined with plasma proteins®? and therefore 
cannot be filtered rapidly but probably is 
secreted by the proximal tubules as an ancillary 
renal function. Further evidence of this mecha- 
nism could be obtained by poisoning aglomeru- 
lar fish with mercury since tubular damage 
should result despite lack of filtration. It ap- 
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pears then, that tubular activity is depressed to 
a greater degree than the glomerular activity. 
Additional proof for this is seen in the physio- 
logic osmotic nephrosis. The changes produced 
in this nephrosis depend upon the osmotic pres- 
sures of intratubular substances such as sucrose 
or glucose brought into the tubular lumens by 
glomerular filtration. Ligating the ureter does 
not prevent this lesion?” and indicates that 
filtration must continue despite the occluded 
ureter. The marked decrease in the phosphatase 
in the hydronephrotic kidneys” is another indi- 
cation of the poor tubular function in the 
blocked organs. 

It is obvious that the urine produced in the 
manner just described in total occlusions must 
also be continuously reabsorbed. The site of 
absorption—whether it be the pelvic and 
calyceal urothelium, pyelovenous reflux, pyelo- 
sinous transflow or the collecting tubules—has 
never been definitely determined.'! I believe 
that the postoperative pyelogram (Fig. 4), per- 
formed thirteen days after complete obstruc- 
tion, tends to rule out pyelovenous reflux since 
the dye must be reabsorbed more slowly than 
the urine for it to visualize. If the pyelovenous 
reflux had occurred, the iodide would disappear 
as rapidly as the urine and not be visible on 
x-ray. By the same token the pyelosinous trans- 
flow of Narath is discarded as the mechanism 
of absorption. Hinman” demonstrated the 
pyelovenous reflux at low pressures in the ob- 
structed kidney. In his few experiments of pro- 
longed hydronephrosis venous reflux occurred 
at pressures below that of the secretory forces 
influencing Hinman’s belief that absorption 
took place by way of the pyelovenous mecha- 
nism. However, he recorded limited data in 
only two or three tests. Furthermore, Fuchs 
and also Lee Brown demonstrated that in pigs 
and rabbits, very high pressures amounting to 
over 100 mm. of Hg were necessary to cause the 
venous reflux, proving that this reflux could 
not be the process of absorption in pro- 
longed hydronephrosis. Rolnick and Singer 
demonstrated early changes in urea and chlo- 
ride concentrations in blocked pelves which 
would not have resulted if pyelovenous reflux 
occurred. They concluded that a differential 
absorptive process by the epithelium took 
place. All the data against the absorption by 
the collecting tubules as a process of the 
hydronephrosis have been presented before.” 
In conclusion the most likely explanation for 
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the outflow of urine in complete obstructions is 
the pelvic and calyceal urothelium reabsorption. 


OTHER CLINICAL ASPECTS 


Clinically Figure 3 illustrates another well 
known experimental fact that the epithelium 
of the lower ureter absorbs more slowly than 
the upper ureter and pelvis.‘4 Skiodan which 
was injected through an acorn-tipped catheter 
past the kinks had been absorbed from the 
upper ureters and right renal pelvis in ten 
hours but had remained in both lower ureters. 
Figure 2 also demonstrates the rapidity of the 
dilatation of the ureters, the moderate hydro- 
ureters resulting after only twelve hours of 
occlusion. 

This patient’s course also illustrated that 
considerable renal function will return after 
complete occlusion over a twenty-three-day 
period since the left kidney had been blocked 
for that length of time. St. Martin et al. ex- 
hibited return of function after nineteen days 
and Day showed kidney recovery after twenty- 
three days of complete ureteral ligation. Hin- 
man* in his renal counterbalance research in 
dogs found that a considerable degree of func- 
tion will return after four weeks of block and 
even after longer periods if the other kidney is 
gradually destroyed. 

Barney demonstrated re-establishment of the 
lumen after ureteral catgut ligation. Caulk and 
Fisher experimentally demonstrated that No. 2 
plain catgut ureteral ligatures were never ab- 
sorbed in less than three weeks in dogs and that 
six weeks is usually required for a channel to be 
formed and eight weeks for maximum lumen 
diameter to appear. In one of Caulk’s patients, 
who underwent bilateral nephrostomies, the 
ureters did not reopen until the fifty-eighth 
day. In cases with ureteral kinking an earlier 
relief may be anticipated. However, this pa- 
tient demonstrated that even though the 
ureters are not actually ligated but only kinked 
in ‘producing a complete obstruction, early 
operative interference is indicated since the 
occlusion lasted twenty-three days. As shown 
in the beginning of this paper, renal secretory 
pressure is never great, decreasing to very low 
levels after a few days, and thus represents 
only a secondary factor in the re-establishment 
of the lumen. Very rarely only edema and 
inflammation may obstruct the ureter; yet this 
anuria may last more than a few days so that 
urinary diversion also has to be performed.':*! 
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SYMPTOMS AND DIAGNOSIS 


In the patient discussed another interesting 
point is that no flank pain or tenderness de- 
veloped during the anuric phase, only lower 
abdominal pain. Other investigators have 
pointed out that most of the patients with 
anuria developed no_ costovertebral angle 
(C.V.A.) tenderness or pain.?!-* In this patient 
left flank pain and C.V.A. tenderness later de- 
veloped on the tenth postoperative day and 
lasted one week, Since in total blockades the 
size of the hydronephrosis is limited (experi- 
mentally and clinically as demonstrated by this 
case, Fig. 5), the kidney will not be palpable 
except in a thin patient. Because of this fact 
and the frequent lack of symptoms many uni- 
lateral injuries are overlooked. 

In diagnosing the cause of anuria, cystoscopy 
should be performed during the initial ten to 
twenty-four-hour period. Even though the 
passage of ureteral catheters are obstructed in 
the lower ureter, ureterograms with an occlu- 
sion catheter must be performed since the 
catheter may be caught in epithelial folds 
giving just an impression of ureteral obstruc- 
tion. In differentiating between bilateral com- 
plete obstruction and a rare lower nephron 
nephrosis with bladder edema so that catheter- 
izing of the ureter is not possible (yet the 
ureters are patent), an I.V.P. may be invalu- 
able. If the nephrogram is produced or dye 
appears in the pelves, then an obstructive 
lesion must exist. Indigo carmine would be of 
no aid in the diagnosis for it would not appear 
at the ureteral orifices in either instance. 


TREATMENT AND PREVENTION 


As to the treatment of anuria due to bilateral 
ureteral injuries, most authorities (Slutsky, 
Feiner, Adams, Moore, Aschner, Everett, 
TeLinde and St. Martin) recommended im- 
mediate bilateral nephrostomy, while some 
urologic surgeons as another alternative sug- 
gest intubated ureterostomy with a small Foley 
or straight urethral catheter.!?:20.%.425153 An 
intubated ureterostomy through a muscle 
splitting ureterolithotomy incision at the mid- 
ureter would be the easiest and least shock- 
producing operation, and it can be performed 
bilaterally without the necessity of moving the 
patient. Vose and Dixey demonstrated that 
ureterostomy was feasible since the Foley 
catheter could easily be changed after the 


fistular tract is established, although further 
experience with this method is needed. Pye- 
lostomy is not favored because difficulty may 
be encountered in replacing the catheter, and 
the patient has to be turned for a bilateral 
procedure. The earlier writers, Herman, Barney 
and Bland, performed deligations but recent 
experience has superceded their opinions. Be- 
sides deligation, uretero-ureteral anastomosis, 
ureteroneovesicostomy, transuretero-ureteral 
anastomosis, or ureterocolostomy might be 
necessary but should not be performed as a 
primary operation until the patient is in good 
condition. It is generally considered too hazard- 
ous to attack initially the obstructed area when 
careful and often prolonged surgery may be 
necessary in a patient who has just undergone 
a major procedure. 

An exception might be the cases following 
vaginal surgery and in this patient under report 
vaginal deligation was strongly considered. 
However, this procedure may not be as feasible 
or successful as it would appear even with 
ureteral catheters elevating the obstructed 
area. It was attempted in two of the three 
previous cases following colporrhaphy. In one, 
a permanent vesicovaginal fistula resulted and 
the other was unsuccessful, requiring a subse- 
quent nephrostomy and also producing a 
ureterovaginal fistula.'* A secondary considera- 
tion in vaginal deligation is that a later and 
more difficult reoperation would be necessary 
to repair the original vaginal defect. After 
vaginal hysterectomy the danger of causing 
bleeding with removal of sutures would also 
have to be considered. 

The operation to relieve the anuria should 
be performed as early after diagnosis as is 
possible in spite of the fact that Strauss in his 
review of the literature found five authentic 
cases of anuric patients living for twenty-two, 
twenty-three, twenty-five, twenty-seven and 
thirty days. Many die in one to two weeks even 
with proper fluid and electrolyte balance. 

Several urologists, surgeons and gynecolo- 
gists have suggested routine catheterization of 
ureters before pelvic surgery, but this procedure 
is performed infrequently. Whenever a difficult 
operation is anticipated the insertion of ure- 
teral catheters is again strongly recommended. 
With recurrent cystoceles, especially those 
associated with a prolapse of the vaginal cuff, 
redundant ureters may anatomically be more 
closely associated than usual with the cardinal 
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ligaments and pelvic fascia used in the repair. 
Therefore, the ureters can be drawn into kinks 
by pulling these fascial planes together. If this 
repair is to be performed vaginally, ureteral 
catheters should be inserted preoperatively. 


SUMMARY 


This report is a presentation of the ninetieth 
patient in the English literature with complete 
bilateral ureteral obstruction following gyneco- 
logic surgery. The patient also represents only 
the fourth such episode following an anterior 
colporrhaphy. It is the fourth proven case of 
complete ureteral obstruction due to kink- 
ing?! and is the only reported case in which 
x-rays demonstrated the kinks. The most inter- 
esting information obtained, however, was that 
visualization of iodide occurred in a kidney 
completely obstructed for thirteen days. The 
kidney remained obstructed over a twenty- 
three-day period, yet follow-up urograms after 
four months revealed a normal pyelogram. The 
experimental and clinical data of renal function 
and the low secretory pressure continuing in 
hydronephrosis during complete obstruction 
have been discussed with the conclusion that 
the main mechanism is glomerular filtration 
and urothelium reabsorption. 

This case emphasized that kinking alone can 
produce a complete obstruction which may 
last for several weeks and thus requires early 
operative interference to relieve the anuria. 
The rapidity of the hydronephrosis and hydro- 
ureter with complete occlusion, the limited 
extent of the hydronephrosis, the slow reab- 
sorption from the lower segment of the ureter 
and the lack of flank pain were all demon- 
strated in this patient. 

The use of the occlusion catheter is invalu- 
able in making an accurate diagnosis in bi- 
lateral ureteral obstruction. Bilateral nephros- 
tomy or intubated ureterostomy rather than 
deligation is recommended as the treatment of 
choice even after vaginal surgery. Insertion of 
ureteral catheters in secondary colporrhaphy 
or in anticipated difficult abdominal surgery is 
strongly advised as a preventative measure. 
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Tumors of the Small Intestine 


Leo H. Pottock, m.p., Diplomate, American Board of Surgery, Kansas Citv, Missouri 


From the Department of Surgery of the Menorah Medical 
Center, Kansas City, Missouri. 

umors of the small intestine should not be 

regarded as surgical rarities. The cases 
reported have so increased that they no longer 
need be enumerated. While a primary neo- 
plasm of the small bowel is not often en- 
countered, this lesion deserves routine con- 
sideration in the differential diagnosis of 
intestinal distress or bleeding. The following 
case reports illustrate how careful attention 
revealed tumors which otherwise would have 
remained undiscovered. 


CASE REPORTS 


CasEi. J.B.,a fifty-five year old white man, 
had been perfectly well until October, 1950, 
when symptoms of mild prostate infection 
developed. After a week physical examination 
was completely normal except for a hard area 
in the anterior rectal wall, almost 134 inches 
above the prostate. Laboratory findings were 
as follows: Wassermann and Kline tests were 
negative. Urine was clear except for a few 
white blood cells. Hemoglobin was 74 per cent, 
red blood count 3,920,000 and white blood 
count 7,400. Cholecystogram and _ barium 
examinations of the esophagus, stomach, 
duodenum and colon were reported as normal. 
Patient was examined and cystoscoped under 
anesthesia by a urologist and a surgeon. The 
opinion stated was that “this mass might 
well represent an ectopic seminal vesicle but a 
neoplasm between the bladder and rectum 
should be ruled out.” 

No definite advice was given the patient 
and after waiting three weeks he consulted me. 
He now felt completely well. His appetite was 
good, he had no symptoms, bowel movements 
were normal and no weight loss was noted. 
The patient was 5 feet, 7 inches tall and 
weighed 180 pounds. He was hospitalized on 
November 21, 1950. His blood was type A 
positive, and the count was the same as 
before. There was a %4 inch hard irregular 
growth in the upper end of the left testicle. 
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On excision it was found to be a spermatocele. 
The perirectal mass was removed through the 
anus. It was an irregular, gelatinous structure, 
5 by 2.5 cm., lying outside the wall of the 
rectum. Microscopic diagnosis was “mucinous 
(colloid) adenocarcinoma which appears to be 
metastatic in origin.” A review was made of 
the x-ray plates taken one month before which 
had been interpreted as “negative.” It was 
noted that the fourth part of the duodenum 
was not clearly seen due to faulty positioning. 
(Fig. 1.) Therefore, special studies of the small 
intestine for a possible tumor were requested. 
The report was as follows: ‘Duodenal cap is 
not unusual. There is a dilatation of the duode- 
num in the region of the jejunal juncture and 
an irregular filling defect is observed in the 
proximal jejunal region. The mucosal marking 
appear irregular and there is a concave de- 
formity in this area suggestive of an intrinsic 
neoplastic lesion.” (Fig. 2.) 

The patient was operated upon on December 
5, 1950. Just at the ligament of Treitz, there 
was a 5 by 3 cm. carcinomatous mass on the 
outside of the jejunum, seeming to have spread 
from an oval growth within the intestinal 
lumen. There were a few translucent glands 
in the thickened mesentery. The duodenum 
proximal to the growth was dilated to 5 cm. in 
diameter as was the jejunum for a distance of 
12 cm. beyond it. The only distant metastases 
palpated in the whole abdomen were in the left 
lobe of the liver which had several hard masses 
within its substance. The involved intestine 
(Fig. 3) was excised with 5 cm. of the duode- 
num and a triangular section of the indurated 
mesentery extending to the superior mesen- 
teric artery. The procedure was difficult due 
to patient’s obesity and the deep position of the 
lesion. An end-to-end anastomosis was _ per- 
formed. He had an excellent convalescence 
and went home on the eleventh postoperative 
day. Pathologic diagnosis of the specimen was 
““mucinous, papillary, polypoid and ulcerated 
adenocarcinoma of the jejunum with involve- 
ment of the mesentery. Two lymph nodes 
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Fic. 1. Case 1. X-ray plate of stomach an 
odenum reported as “negative.” Because of faulty 
positioning of the patient the duodenum, and thus 
the lesion, is not visible. 


found; none show intrinsic tumor metastasis.” 
(Fig. 4.) 

The patient remained well until May 1, 1951, 
at which time cramps of the upper left quad- 
rant of the abdomen developed and some 
postprandial vomiting occurred. No abdominal 
mass was felt. There had been a few pounds’ 
weight loss. Hemoglobin was 78 per cent, red 
blood count 4,090,000 and white blood count 
8,500. X-ray diagnosis was “general distention 
of the small intestine with barium in the as- 
cending colon. Forty-eight hour plates showed 
some barium in the small intestine and in the 
colon. This is indicative of partial intestinal 
obstruction as due to mesenteric glands.” The 
patient was again hospitalized on May 26th 
because of marked nausea, epigastric cramps 
and vomiting. Bowel movements were not 
abnormal. There was a large, hard mass in the 
anterior rectal wall. Hemoglobin was 81 per 
cent, red blood count 4,340,000 and white 
blood count 5,200. The abdomen soon became 
distended and visible intestinal loops were 
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Fic. 2. Same case. Re-examination with better 
view of upper intestine reveals crescent-shaped 
deformity of jejunum just distal to ligament of 
Treitz. The lumen is almost completely compressed 
due to an intraluminal mass. 


present. The patient re-entered the hospital 
on July 6th, at which time he had a large, 
painless, fixed mass involving the upper two 
thirds of the left side of the abdomen. He 
vomited most of his food. Hemoglobin was 71 
per cent, red blood count 4,020,000 and white 
blood count 7,900. The patient died on July 
30th. He had lost a total of 40 pounds in weight. 

As reported by the pathologist the important 
points in the autopsy were as follows: abdomi- 
nal carcinomatosis, extensive, with metastases 
or direct extension to liver, diaphragm, ab- 
dominal and lower left thoracic wall, all 
omenta and mesenteries, sternum, and the 
following lymph nodes: periesophageal, peri- 
gastric, peripancreatic, lesser omentum, mesen- 
tery of small intestine, retroperitoneal. At the 
site of the enteroenterostomy in the third part 
of the duodenum, there was recurrence com- 
pletely around the anastomosis, but the 
mucosal involvement, which was only 5 to 
10 mm. wide, seemed continuous with the 
external mass in the mesentery. Microscopic 
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examination revealed the tumor to be, in prac- 
tically all locations, a fairly well differentiated 
non-mucinous adenocarcinoma. There were 
extensive necroses within the tumor and mod- 
erate to marked fibrosis. Only in the sections 
of the perirectal and perisigmoidal tissues and 
in the walls of the gut in this area was the 
tumor of the colloid variety, where it was almost 
exclusively of the mucinous colloid type. 
Case. V. D., a Negress, forty-eight, had 
attacks of epigastric distress for four years. 
At the onset she had only dull aching cramps, 
but these soon became very painful. The colic 
occurred about half an hour after meals and 
she would vomit everything she had ingested. 
This did not always relieve the pain. During 
the initial years she was sick only on Tuesday 
and felt well the rest of the week. Sometimes 
she vomited only bile-stained fluid. During 
August, 1951, she passed the only bloody 
bowel movement she ever had. She was then 
studied in a university hospital where the 
final diagnosis was, ‘‘ psychoneurosis, secondary 
anemia, and lues.”’ She was treated for peptic 
ulcer and gallbladder trouble by three other 
doctors, but this did not help her. When she 
consulted me in June, 1952, she aiways carried 
a toy bucket; and she would appear quite 
happy as soon as her vomiting was over. 


Fic. 4. Case 1. Section of the adenocarcinoma of the jejunum reveals atypical 
glandular proliferation, loss of polarity of the epithelial cells, stratification of 
nuclei, bizzare nuclei, fairly frequent mitotic figures and a small amount of 
mucus production. In the adjacent normal mucosa, on the right, there is a 
normal intestinal mucous membrane, having a single row of tall columnar cells 
and basely placed, small, regular nuclei. 


Fic. 3. Case 1. Adenocarcinoma of jejunum, just distal 
to the ligament of Treitz. The extension outside the 
intestinal wall is larger than the intraluminal tumor. 
The duodenal mucosa is seen on the left. 


She seemed to be a gay psychoneurotic. She 
had lost 10 pounds in weight in a year. 

Physical examination revealed no abnormal- 
ity. She was 5 feet 5 inches tall and weighed 
142 pounds. Her abdomen was flat and no 
masses or tenderness were felt. No hyper- 
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Fic. 5. Case 1. X-ray plate of upper intestine re- 
ported as “negative.” After excision of lipoma just 
beyond ligament of Treitz, a globular dilatation of 
the jejunum is recognized in this area. There is widen- 
ing of the intestinal folds and irregularity of the 
markings, as seen in an intussusception. 


peristalsis was heard. Nothing of note was 
found on vaginal examination. The blood pic- 
ture, similar to the one ten months before, was: 
hemoglobin 72 per cent, red blood count 
4,100,000, white blood count 6,800. Intraven- 
ous pyelogram, oral cholecystogram and barium 
studies for possible small intestine tumor (Fig. 
5) were reported as “no abnormality found.” 
In spite of completely uninformative examina- 
tions the pain and vomiting were symptoms of 
intermittent obstruction of the small intestine 
and operation was indicated. 

A right, mid-rectus, muscle-splitting in- 
cision was made. The appendix was buried in 
adhesions and it had a diameter of 34 inch. 
It was hard and had a pork-sausage appear- 
ance. The terminal 6 inches of the ileum was 
kinked and fixed in the iliac fossa by a heavy 
membrane. It was believed that this marked 
disorder in the lower right abdominal quadrant 
might not be the cause of her symptoms. 
Therefore, the entire small intestine was in- 
spected. Three inches distal to the ligament of 
Treitz, there was a bulbous dilatation of the 


jejunum due to a movable intraluminal mass. 
The overlying wall was somewhat edematous 
and the supplying mesentery was thickened, 
containing especially prominent veins and 
lymphatics. Longitudinal enterotomy was per- 
formed to disclose an ovoid, semielastic 
pedunculated lipoma which measured 24 by 
15g inches in diameter. Its pedicle, which was 
2 inches long, was composed of mucosa pulled 
down from the entire circumference of the 
bowel. The excess mucosa was excised in an 
open tubular fashion. The intestinal lining was 
approximated with interrupted fine chromic 
sutures; and the enterotomy was closed in a 
transverse direction. The patient had an 
uneventful recovery and left the hospital in 
seven days. She has been perfectly well since 
then. She commented during a follow-up visit 
a year later “that operation sure cured me of 
my psychoneurosis.”’ 

The pathologic report of the principal speci- 
men was as follows: Polypoid structure meas- 
ured 3.5 by 3.5 by 2.5 cm. The surface was 
covered by a smooth, pink-tan mucous mem- 
brane. Five small ulcerations were present in 
the mucous membrane near the apex, the 
largest measuring 6 by 2.5 mm. The base of 
the polyp had attached normal-appearing 
mucous membrane 7.5 by 4 cm. in size. Section 
through the polyp revealed the bulk of it to be 
composed of soft multilobulated bright yellow 
fatty tissue, covered by the mucous membrane. 
Microscopic section revealed the mucous 
membrane to be of the typical small intestine 
type with a rich component of goblet cells. 
There was a small sharply circumscribed 
ulceration which extended to the base of the 
mucosa and was covered with a fibrinopurulent 
exudate. Beneath the mucous membrane a 
relatively thin muscularis mucosae may or 
may not have been present and external to 
this, there was a prominent layer of fairly 
dense fibrous tissue. In the fibrous tissue 
directly beneath the ulceration there were an 
abundance of newly formed small blood vessels 
and moderate plasma cell infiltration. No 
muscularis propria could be identified. External 
to the fibrous tissue there was an abundance 
of fatty tissue of the adult type through which 
were numerous thin strands of fibrous tissue 
in which there were blood vessels. The fatty 
tissue accounted for the grossly described 
tumor and appeared to occupy the position of 
the submucosa. (Fig. 6.) 
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Fic. 


mucosa. A part of the large submucosal lipoma is seen deep to the muscularis 
mucosae. The adult type of fat cell is present. 


There are no early symptoms which are 
pathognomonic of small intestine tumors; their 
true significance is rarely recognized. In at 
least a third of the cases'* they are, at first, 
diagnosed as due to gallbladder disease, peptic 
ulcer, chronic appendicitis, pancreatitis and 
the like; and some have been mistakingly 
operated upon for these lesions. In the first 
part of the duodenum and of the jejunum, 
tumors have symptoms of ulcer or gallbladder 
trouble. Food or alkali give little or no relief." 
Periampullary tumors often have jaundice and 
may have concurrent pain. The icterus may 
be intermittent or continuous. The associated 
pain is relieved by vomiting rather than by 
food. However, adenomas are quite frequent 
in the duodenum. Here, they rarely attain 
size large enough to obstruct, but cause ulcer- 
like symptoms or hematemesis. Tumors low 
in the ileum may be mistaken for chronic 
appendicitis or ureteral colic. 

In all clinical small intestine tumors there 
usually are three general syndromes, namely, 
obstruction, bleeding or perforation. Benign 
tumors usually produce no symptoms until 
they intussuscept or bleed, as was present in 
Case 1. Malignant tumors may have any or all 
of these symptoms. A pedunculated tumor, as 
adenoma or polyp, most frequently causes 
acute symptoms of varying degrees of obstruc- 
tion because of obturation or intussusception. 
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6. Case 11. Section of the pedunculated lipoma, showing the normal jejunal 


A stenosing lesion, as carcinoma, which gradu- 
ally infiltrates the wall, causes slowly progres- 
sive obstruction; so that the correct diagnosis 
is not suspected until the lesion is far advanced. 
A small carcinoma in the intestinal wall may 
grow outward into the mesentery, as in Case I. 
Here, the physical signs are less evident and the 
initial symptoms mild. The external mass may 
cause only distention, nausea, eructations or 
a vague sense of discomfort. It may compress 
the intestine late, so that obstructive symptoms 
are not manifested until there are distant 
metastases. Benign or malignant growths 
cannot be differentiated solely by symptoms. 
Their long duration might indicate benignity 
of the lesion. 

Obstruction of the small bowel is the most 
common picture seen and it directs suspicion 
to the correct diagnosis. This was manifested 
by intermittent cramping and abdominal pain, 
relieved by vomiting. With jejunal lesions 
seventy per cent of the patients have some 
degree of obstruction, duration averaging nine 
months. In ileal cases 79 per cent have partial 
obstruction, duration varying from one month 
to four years, with average duration of 6.3 
months." Pain is the most frequent complaint, 
being present in one-half to two-thirds of the 
cases. It may be of all types or intensities: 
cramping or lancinating, sharp or dull; varying 
from acute to chronic, mild to severe, inter- 
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mittent to continuous. It usually is located in 
the epigastrium or around the umbilicus. Pain 
radiating to the back may be due to involve- 
ment of the root of the mesentery. The pain 
is due to obstruction, either by intussuscep- 
tion or local encroachment upon the lumen of 
the bowel. More than a third of the patients 
with benign tumors of the small bowel have 
symptoms of obstruction.'® Lipomas and 
fibromas comprise the highest incidence of 
these complaints.'*-!9 

Vomiting, usually with nausea, is often 
present with the pain. It is found in up to two- 
thirds of the cases. Emesis is common in high 
obstruction. Practically all the food may be 
emitted soon after eating and this usually 
relieves the pain. In low obstruction the 
emesis occurs later and it does not necessarily 
relieve the distress. Weight loss may be present 
in benign tumors because of vomiting or de- 
creased intake of food because of the fear of 
pain. It is more common in malignancies. 
This loss was present in the second case, which 
was benign, and not early in the first case, which 
was malignant. 

Bleeding is common in small intestine 
tumors. It may be low-grade and recognized 
only on tests for occult blood, or severe enough 
for transfusions. Melena and anemia are 
present more often in malignant than in benign 
tumors. Bleeding is rare as a symptom in 
carcinoids,* lipomas, fibromas and pancreatic 
rests.'* It is a common finding in leiomyoma 
and hemangioma of the small intestine. 
Hematemesis is a usual symptom in duodenal 
adenoma. Sometimes the first indication of 
trouble is a gush of blood or its appearance in 
the stool, either red, altered or black. Clinically, 
peptic ulcer and tumors of the colon are the 
most common sources of intestinal bleeding. 
When detailed studies of the upper and lower 
areas of the alimentary tract fail to reveal the 
origin of the blood, the small intestine should 
be routinely and carefully examined. Several 
stool specimens should be tested for occult 
blood, for the bleeding may be intermittent. 
Sometimes, examination of the tumor does 
not reveal any ulceration to account for the 
melena.! 

Perforation is not frequent. There usually is 
a history of preceding vague, abdominal com- 
plaints. Adhesions to surrounding ioops and 
localized abscess formation is the rule rather 
than general peritonitis. The symptoms that 
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result when perforation involves parietal struc- 
tures mask the indefinite symptoms of a slow 
intestinal penetration, so that the correct 
nature of the lesion is often not suspected 
before operation. Pain in perforation may 
radiate to the shoulders, back, front of the 
abdomen or to the testicles. 

The physical findings are quite varied, de- 
pending upon the size of the tumor and the 
degree of obstruction. Tumors under the liver 
shelf are not palpable. A mass may be felt 
in about 25" to 40 per cent'* of the cases; 
sometimes, it is the only sign present.'® Some 
are palpated only by pelvic examination.” The 
tumor may seem to slip away from the fingers 
because palpation may push it among the loops 
of intestine. The location of jejunal masses is 
predominantly in the lower left quadrant; 
while of those in the ileum, more than two- 
thirds are in the lower right quadrant. Sarcoma 
may be palpated more readily than carcinoma. 
This is explained by their usual larger size.* 
They grow outward into the mesentery, so that 
they more often attain largeness before the 
patient is aware of trouble. With clinical ob- 
struction present, visible peristalses are seen 
in one-third to one-fourth of the cases. Bor- 
borygmi are heard in about half of all cases. 

Roentgen examination offers a high ratio of 
preoperative diagnosis of tumor, yet the 
growth may be overlooked in a few.'® Up to 
go per cent of lesions of the small bowel may 
be suspected upon the basis of adequate x-ray 
examination.'4?! Although lesions other than 
tumor may simulate some of the changes, 
filling defects due to tumor are generally 
sharply demarcated at both the proximal and 
distal margins and involve a short segment. 
There is alteration or obliteration of the 
mucosal pattern at the site of the lesion; and 
there may be obstruction and ulceration.” 
Tumors in the submucosa expand the mucosa 
to iron out or obliterate the mucosal pattern. 
In the early stage of obstruction, such as that 
produced ‘by a constricting neoplasm, the 
dilatation may not be pronounced and can be 
demonstrated for only a short distance proxi- 
mal to the tumor. The characteristic appear- 
ance of obstruction with severe dilatation is 
usually absent unless there be sudden onset 
such as that produced by intussusception of a 
polypoid tumor. This is due chiefly to the fact 
that the small intestine has the inherent ability 
to compensate for a gradual reduction in 
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diameter of the lumen." One may see only a 
dilated segment just above an area of con- 
striction, or there may be only a dilated portion 
with gas or barium without actually recog- 
nizing any outline of a lesion. 

There is no reliable roentgenologic evidence 
of benignancy once the evidence of tumor is 
produced. There may be all the accepted 
morphologic evidence of benign tumor, as 
definitely circumscribed, regular in contour, 
yet microscopic examination of the lesion may 
show it to be malignant.?! In lymphosarcoma 
of the small intestine, positive evidence of a 
tumor causing obstruction was seen in 64 per 
cent of the cases.’ The small intestine enema 
gives a filling of the whole small intestine to 
disclose filling defects. A small duodenal tube 
may be used to control the instillation of the 
barium suspension better. While serial plates 
require much time, special care may be well 
rewarded by revealing a tumor which might 
have been missed by the usual studies in the 
gastrointestinal series. Lesions of the lower 
ileum may be revealed by reflux through the 
ileocecal valve during barium enema. In 
leiomyoma there often is a central niche due 
to necrosis. 

The most common tumor of the small bowel 
is carcinoma,'*”*?! followed in incidence by 
benign tumors and then carcinoids. Carcinoma 
of the whole colon is forty times more common, 
and carcinoma of the stomach is about one 
hundred times more frequent, than that of the 
small intestine. The latter is twice as common 
in males as in females. It occurs mostly between 
the third and seventh decades. The larger 
number of patients are in the fifth and sixth 
decades than in any other ten year span." 
Authors differ on the most common site of car- 
cinoma; some say the ileum,* the jejunum," !” 
the duodenum,'! and, in the last area, the 
ampulla of Vater is about the only part 
involved.?:'6 

The malignancies of the small intestine are 
carcinoma and other neoplasms, such as car- 
cinoids, malignant myomas and sarcoma.'! The 
types of carcinoma are the adenomatous, which 
occurs in about go per cent of the operated 
cases, colloid and undifferentiated cell car- 
cinoma. Rarer lesions may be melanocarcinoma 
and scirrhous carcinoma. Sarcomas are neuro- 
genic sarcoma, leiomyosarcoma and lympho- 
sarcoma. The adenocarcinoma usually has a 
gland-like structure closely resembling the 


mucous glands of the small intestine. The col- 
loid carcinoma may have abundant extra- 
cellular mucoid or colloid material which 
distends the lumina of the glandular structures, 
compressing the tumor cells at the periphery. 
There may be greatly distended cells forming 
signet ring cells with nuclei somewhat crescent 
shaped, eccentrically placed and deeply stained. 
Metastasis occurs early, first in the mesenteric 
nodes and peritoneum, then liver, lungs, long 
bones, etc. The infiltrating or undifferentiated 
cell carcinoma has tall columnar epithelium, 
sometimes polygonal, arranged in nests and 
strands packed together. There is no definite 
pattern formation. 

There is obstruction of varying degree, with 
dilatation and hypertrophy above the lesion 
and relative constriction below it. Nodal 
involvement is related to the grade of malig- 
nancy. There averaged 20 per cent nodal 
involvement in grade 1 lesions to 81 per cent 
in grade iv. The larger the lesion, the greater 
is the incidence of nodal involvement and the 
higher the grade of the lesion.'* The enlarged 
masses may extend to the root of the mesentery 
so that complete extirpation is impossible. 
Malignancies of the small intestine are usually 
single. There are quite rare occurrences of two 
coexistant malignancies, where the second 
growth is either in the small intestine or in the 
stomach or colon.’ Sarcoma and carcinoids 
may be multiple and are found more fre- 
quently in the ileum.” In localized gastro- 
intestinal lymphosarcoma, or even with metas- 
tasis, blood studies do not reveal a leukemic 
picture. 

Carcinoids are neoplastic growths of the 
argentaffin cells which lie in the crypts of 
Lieberkiihn, deep in the mucosa of the gastro- 
intestinal tract. About go per cent of all car- 
cinoids of the intestine originate in the appen- 
dix or terminal ileum, most of them being in 
the appendix. About 14-23 per cent of all 
malignancies of the small intestine are car- 
cinoids.* In the appendix they are about four 
times more common in the female; while the 
extra-appendiceal ones are about equally 
divided between the sexes. The average age 
for the first is about the third decade; while, in 
the second type, the average is highest around 
the sixth decade. 

Carcinoids have a dual personality, deperd- 
ing upon their site. Those in the appendix 
rarely metastasize; while the extra-appendiceal 
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ones metastasize in up to 40 per cent of cases. 
Benign argentaffinomas are usually submu- 
cosal, freely movable, and are usually smaller 
than 1 cm. They are grossly encapsulated, 
yellowish in color and rarely ulcerate. Malig- 
nant ones may be small and tend to invade 
muscle and serosa, causing puckering. The 
adjacent spread in the mesentery usually is 
large so that it is sometimes palpable. The 
distant metastases are to regional lymph 
nodes and to the liver. 

When carcinoids are localized, there is no 
clinical evidence of trouble in go per cent of 
cases.’ In the malignant form there are ob- 
structive symptoms in 50 per cent. These are 
very slow growing and some patients have 
symptoms for over a cecade. 

The benign tumor group is composed of 
adenoma, which is the most frequent, followed 
by fibroma or leiomyoma, lipoma, neuro- 
fibroma, cysts, hemangioma, pancreatic rests, 
etc. They occur in all parts of the small intes- 
tine, being more common in the ileum, accord- 
ing to many reports, and in the jejunum in 
others. A fourth of all the benign tumors of 
the intestinal tract are found in the small 
intestine.'"© The majority of adenomas are 
polypoid and benign. It is estimated that 
7 per cent of these become malignant.'! 
Adenomas of intestinal or of Brunner’s glands 
occur in the duodenum. ! 

Of the lipomas in the gastrointestinal tract, 
more than one-half are found in the small intes- 
tine. They are most common in the ileum,'*” 
and most rare in the stomach. They are evenly 
divided between the sexes.'"* The majority 
occur between the third to sixth decade, so 
that seventy-five per cent are found during 
the so-called cancer age. Lipomas are either 
submucous or subserous in position, and both 
types may coexist. In about go per cent they 
are submucosal and they usually occur as 
single tumors.'* As other benign tumors they 
may be multiple or diffusely lipomatous, 
sessile or polypoid. A high percentage of siz- 
able small intestine lipomas cause intussuscep- 
tion.'*:!° These vary from 2 to 10 cm. in diam- 
eter. Asymptomatic lipomas, usually measured 
in millimeters, are found unexpectedly during 
operation for other unrelated conditions and 
during autopsy.*!3.9 

The fat cells are all adult type, although 
some immature fat cells may be in the periphery 
of small lipomas.’ Even small tumors have 
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septa dividing them into lobules. The over- 
lying mucosa may be normal, thinned, atrophic 
or ulcerated. In small growths the muscularis 
mucosae may be traced intact over the tumor. 
In large tumors, it may not be recognizable. 
The muscular layer is not affected by small 
tumors. In large growths this layer may be so 
thinned that the yellow color is apparent 
externally. The tumor mass may become 
edematous, congested, ulcerated, or necrotic. 
There are rare instances of spontaneous extru- 
sion of lipomas through the anus. 

The treatment is determined by the type 
of lesion and the condition of the patient. Any 
tumor found which projects into the lumen 
of the bowel should be removed because of 
the threat of intussusception. When identity 
of the tumor is not known, benign or malignant, 
it is better to resect the segment. In peduncu- 
lated benign tumors enterotomy and ligation 
of the pedicle will suffice. Other benign tumors 
are treated by resection of the involved seg- 
ment. When a reducible intussusception is 
found, one may resect only the tumor. Or, if 
the intestine is edematous, either with a 
reducible or unreducible mass, the segment 
involved may be excised and intestinal con- 
tinuity restored if the patient’s condition per- 
mits. If the condition of the patient is poor, so 
that resection should not be performed, the 
lesion may be exteriorized; and secondary 
operation performed later. There is the danger 
of a leak if the anastomosis is performed with 
inflamed or edematous bowel. 

In exploration for cause of hematemesis and 
melena, when external examination of the 
intestine fails to reveal a tumor, it may be 
necessary to open and palpate the duodenal 
mucosa. A benign adenoma is a common cause 
of duodenal bleeding.' This growth is so soft 
that it can be identified only by digital exam- 
ination within the lumen. In the absence of 
intestinal obstruction hematemesis indicates 
bleeding proximal to the ligament of Treitz. 

Carcinoma should be resected with a long 
margin of clear bowel, if possible, removing a 
wedge sector of its mesentery. Intestinal con- 
tinuity may be re-established by end-to-end 
or side-to-side anastomosis. When there is 
massive involvement of the mesentery, pre- 
venting excision, a symptom-relieving proce- 
dure as a sidetracking operation should be done 
rather than to close the abdomen helplessly. 
In high lesions one can do a palliative gastro- 
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enterostomy or enteroenterostomy around the 
lesion. The results are better in resecting 
carcinoids than in other malignancies. Drastic 
surgery may get a cure if all the visible neo- 
plasm can be excised. This tumor is slow grow- 
ing, so that palliative anastomosis around 
extensive involvement of the intestine has 
resulted in unexpected long clinical relief. 

Some believe all sarcoma cases, whether 
operable or not, should have x-ray therapy. 
Although it has no, if any, effect on duration 
of life, it alleviates symptoms, diminishes size 
of the tumor and improves feeling of well- 
being.’ Irradiation therapy serves to eradicate 
small foci of tumor tissue remaining after 
operation for lymphosarcoma.® 

Resection can be done in about 45 per cent 
of cases of tumor of the small intestine. The 
surgical mortality in lymphosarcoma ranges 
from 12 per cent® to 30 per cent,'? and in 
sarcoma to 60 per cent. The rate is highest in 
the duodenum and lowest in the jejunum." 
Average duration of life after successful oper- 
ation for malignancy ranges from seventeen 
months” to about three years'* or longer. 
While cancer of the colon has 50 per cent 
five-year survivals,‘ in the small intestine it 
is 12 per cent.” 


SUMMARY 


Two cases are reported of tumors of the 
small intestine, adenocarcinoma and peduncu- 
lated submucous lipoma, both occurring close 
to the ligament of Treitz. The initial difficulties 
in diagnosis are described. 

A review is presented of the symptoms, 
roentgenograms, pathology and surgical treat- 
ment of tumors of the small intestine. 
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Present Day Surgical Management of 
Acute Disease of the Gallbladder 


TuHeEoporE D. STEVENSON, M.D., Diplomate, American Board of Surgerv, Philadelphia, Pennsylvania 


From the Department of Surgery, Service of Dr. Gilson 
Colby Engel, of the Lankenau Hospital, Philadelphia, 
Pennsylvania. 


WENTY years ago in a discussion of the 

treatment of acute cholecystitis Finney® 
told of the early development of biliary surgery. 
“The gallbladder was exposed and sutured to 
the parietal peritoneum. Then, after waiting 
for a few days, a small opening was made in the 
organ and it was let drain, without attempting 
to remove the gallstones. Then some bold soul 
began removing the gallstones, and so chole- 
cystostomy was established.” 

For many years cholecystostomy was the 
treatment of choice for all cases of acute 
cholecystitis. In 1923 Walton of England 
advocated early operation for acute chole- 
cystitis. Consequently many papers were pub- 
lished recommending early or delayed oper- 
ation. At the height of the controversy in 1933 
mortality figures in operations for acute chole- 
cystitis varied from 9.3 per cent reported by 
Smith,'* who advocated delayed operation, to 
5.2 per cent published by Judd and Phillips,"! 
who advocated early operation. 

Considerable confusion arose over what was 
meant by “early operation”’ and this confusion 
existed up to recent years. Marshall'* in a dis- 
cussion of early and late operation speaks of 
“early” as “within 72 hours to the complete 
cessation of clinical manifestations,” and 
“late” as “anytime after clinical remission of 
objective and subjective symptoms.” 

Cole® believes immediate operation can be 
performed if the patient is seen within thirty- 
six to forty-eight hours after the onset of 
symptoms. On the other hand Buxton and 
associates* state that the condition of the pa- 
tient at the initial examination is of more im- 
portance than the duration of the acute disease. 

A series of seventy-seven consecutive private 
and ward patients treated surgically for acute 
disease of the gallbladder here recorded repre- 
sents 6.4 per cent of 469 operated patients with 
diseases of the biliary tract. 
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INCIDENCE OF ACUTE CHOLECYSTITIS 


The wide variation in the incidence of acute 
disease of the gallbladder as reported through- 
out this country by Adams and Stranahan! 
(5 per cent), Buxton and associates (1.5 per 
cent) and Heuer" (23.5 per cent). is not readily 
explained. However, in 1935 Andrews? called 
attention to the confusion existing in the 
pathologic classification of diseased gallblad- 
ders. Many of the cases are an acute exacerba- 
tion of a chronic cholecystitis and, according to 
Andrews, even in acute cholecystitis the pre- 
dominating factors are edema, hemorrhage and 
infiltration with large and small mononuclear 
cells and very few polymorphonuclear leuko- 
cytes. It is, therefore, easily understood why 
the surgeon’s diagnosis at operation should 
frequently differ from the pathologist’s report. 
This difference in diagnosis could be reflected 
in statistical studies. 


DIAGNOSIS OF ACUTE CHOLECYSTITIS 


Of the seventy-seven cases, forty-eight (62.3 
per cent) patients had a history suggestive of 
gallbladder disease and only four gave a history 
of jaundice. Tenderness to palpation, either in 
the epigastrium or right upper abdominal 
quadrant was present in seventy-three patients 
(94.8 per cent), while four had generalized 
abdominal tenderness. Abdominal rigidity was 
present in twenty-four (31.2 per cent) and a 
mass in the right upper abdominal quadrant 
could be felt in twenty (25.9 per cent). There 
was an elevation of temperature present in 
fifty-two (67.5 per cent) of the cases and an 
elevation of the leukocyte count in forty-seven 
(61 per cent). 

In the presence of jaundice and hepatitis a 
cholecystogram is contraindicated. If the pa- 
tient is acutely ill and intestinal suction must 
be carried out, a cholecystogram cannot be 
done. A scout film of the abdomen is indicated 
especially if a perforated ulcer or kidney stone 
is suspected. Table 1 lists the roentgen exami- 
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nations made in this series. All of the nine 
scout films were reported negative for gall- 
stones. It is well to remember that a normal 
cholecystogram may occur even in the presence 
of acute cholecystitis. Therefore, the clini- 


TABLE I 
ACUTE CHOLECYSTITIS 
PREOPERATIVE ROENTGEN EXAMINATIONS 


Scout films of the abdomen...................... 9 
Non-functioning gallbladder..................... 20 
Non-functioning gallbladder with caleuli.......... 4 
Subnormal response to dye...................... 3 
Subnormal response with calculi................. 6 


Normal cholecystogram 


cal impression is more important than the 
roentgenogram. 


PERFORATION OF THE GALLBLADDER 


Perforation of the acutely diseased gall- 
bladder has long been considered a major 
complication. In fact, in the older literature the 
percentage of perforation was high. Judd and 
Phillips'? in 1933 reported sixty-one perfora- 
tions in 508 cases (12 per cent) of acute chole- 
cystitis. There was abscess formation about the 
wall of the gallbladder in thirty-eight cases. 
However, there were only three cases of free 
perforations into the peritoneal cavity with 
subsequent peritonitis. In a more recent series 
Clagett® reported 13 per cent perforations, 
Heuer 20 per cent and Cowley and Harkins‘ 
4.7 per cent. We found eight cases, 10.3 per 
cent, of perforation of the wall of the gall- 
bladder. Of these, three were free perforations 
into the peritoneal cavity. One patient was 
operated upon the day of admission, one on the 
second hospital day and the other on the fourth 
day. In none of these patients did generalized 
peritonitis develop. Of the adherent perfora- 
tions, in one patient a cholecystogastric fistula 


had developed. 


SURGICAL INTERVENTION 


After a presumptive diagnosis is established 
efforts are directed toward the hydration of the 
patient with intravenous fluids. An hourly 
chart determines any sudden change in temper- 
ature or pulse. If the history is of less than 
forty-eight hours’ duration, immediate oper- 
ation when the patient’s condition permits is 
planned. Antibiotics are administered as soon 
as the patient is admitted to the hospital. If 
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the disease seems to be subsiding or stationary, 
as evidenced by a stable temperature and pulse 
rate, and localized abdominal tenderness, the 
operation may be postponed until an icterus 
index and prothrombin time have been deter- 


TABLE II 
OPERATIONS FOR ACUTE CHOLECYSTITIS* 


No. of Cases Per cent 


Cholecystectomy. . 61 79.2 
Cholecystectomy with choled- | 
Cholecystostomyt.......... .| 12 
77 100 


* No deaths in this series. Four hundred sixty-nine 
cases of diseases of the biliary tract; 14.7 per cent 
choledochostomy. 

+ Cholecystostomy cases returned for cholecystec- 
tomy: with duct exploration, three; without duct 
exploration, two. 


mined and roentgenographic examinations are 
made. No patient is operated upon if the 
hemoglobin is below 10 gm. Anesthesia is not 
administered before a Levin tube is placed in 
the stomach and nasogastric suction instituted. 
The fact that forty-nine patients (63.6 per cent) 
in this series gave a history of more than 
forty-eight hours’ duration indicates the prob- 
lem that confronts the surgeon. Operation was 
performed on the day of admission in eleven 
patients (14.3 per cent) and within forty-eight 
hours in twenty-four (31 per cent). 

All the patients in this series were operated 
upon. (Table 11.) Of the sixty-five cholecys- 
tectomies, fifty-seven were performed in a 
retrograde manner, and eight, because of 
technical difficulties, were done by freeing the 
fundus of the gallbladder from above in order 
to facilitate identification of the cystic duct 
and artery. This latter procedure should be 
used without any hesitation, especially in 
markedly obese patients when exposure is diffi- 
cult and when the gallbladder is edematous. 
A line of cleavage is readily obtained by 
incising the edematous serosal layer of the 
gallbladder. The organ can then be rapidly 
removed from its bed by blunt dissection. Some 
bleeding may be encountered from the gall- 
bladder bed. This can be controlled with hot 
packs and by suture. Hemostatic substances to 
control hemorrhage in the gallbladder bed 
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should be used with caution. In two instances 
in which we employed gelfoam subphrenic 
abscess developed. 

In acute cholecystitis exploration of the 
common duct can be done, when indicated, 
provided the patient is a good risk. However, 


cillin therapy was instituted in 1946, and since 
then has been given routinely to all patients 
with acute cholecystitis. Streptomycin has been 
used since 1948. Since more than 50 per cent 
of sterile cultures are obtained from acute 
disease of the gallbladder, antibiotic therapy is 
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Fic. 1. J. McC., age twenty-six. Postoperative course following cholecystectomy for gangrenous cholecystitis. 


cholecystostomy should be done in the poor 
risk patient. Buxton and co-workers rightly 
stress the value of this procedure, especially if 
identification of the common duct is difficult. 
It is also indicated in poor risk patients and in 
the aged. Since 1945 we have used this pro- 
cedure in twelve patients. We believe that with 
the advent of antibiotics and with improve- 
ments in preoperative preparation and anes- 
thesia the indications for cholecystostomy are 
fewer. Nine of the twelve cholecystostomies 
were done before 1948. Of the twelve cases, 
five (41 per cent) returned for cholecystectomy. 
Of the remaining patients, six have been fol- 
lowed for from one to five years without 
symptoms. 


MORBIDITY 


A study of the records in this series was made 
to determine whether the advent of antibiotics 
had changed the postoperative course. Peni- 
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necessarily largely empirical. We are impressed 
with the value of the newer antibiotics with a 
larger spectrum. Since 1950 the average post- 
operative temperature curve has been normal 
on the third day as compared with the seventh 
day in 1945. Early ambulation has been an aid 
in reducing the number of hospital days. 

The fact that many of these patients, espe- 
cially when operated upon early in the course 
of the disease, have a comparatively uneventful 
postoperative course, is evidenced by the fol- 
lowing case history. 


CASE REPORT 


J. McC., aged twenty-six, was admitted to 
the Lankenau Hospital complaining of epi- 
gastric pain and vomiting of twenty-four hours’ 
duration. The pain radiated along the right 
costal margin to the back. There was no 
previous history of pain, indigestion or intoler- 
ance to fatty foods. The patient appeared 


a 
5 
| 
j 
| 
4 
| 
; F 
| 
| 
q 
i 
: 
am 
3 
= 
fa 
» 
4 


Surgery and Acute Disease of Gallbladder 


acutely ill. The temperature was 99°F., pulse 
110, respirations 20 and blood pressure 120/80. 
Abdominal examination revealed board-like 
rigidity of the right upper quadrant extending 
to the midline. Peristalsis could not be heard. 
The red blood cell count was 4,600,000, the 
hemoglobin 14.6 gm. and the white cell count 
was 19,750 with 76 per cent polymorphonuclear 
leukocytes. A scout film of the abdomen was 
normal. The resident surgeon’s impression was 
“perforated peptic ulcer.’’ The patient was pre- 
pared for operation with adequate intravenous 
fluids. Operation revealed a gangrenous gall- 
bladder with an impacted stone in the 
cystic duct. The patient received two million 
units of penicillin and 7 gm. of streptomycin 
postoperatively. 

Evidence of the uneventful recovery of this 
patient is shown in Figure 1. 


COMMENTS 


Although early operation is still preferable 
in the treatment of acute cholecystitis, the 
majority of patients with this condition con- 
tinue to come to the hospital more than forty- 
eight hours after the onset of the disease, 61 per 
cent in this series. Accordingly, until these 
patients are seen earlier, it will continue to be 
necessary to individualize in the surgical treat- 
ment of acute cholecystitis. Of paramount im- 
portance is the condition of the patient and not 
the length of time that the disease has pro- 
gressed. The frequent comparatively afebrile 
postoperative course after cholecystectomy for 
acute cholecystitis substantiates the studies 
published by Feinblatt* and Andrews which 
showed that the underlying lesions in chole- 
cystitis are vascular, due to obstruction from 
impaction of a stone in the ampulla. Denton’ 
also called attention to the fact that the lesions 
in acute cholecystitis are like a “‘hemorrhagic 
infarct,’ with edema, hemorrhage and infiltra- 
tion with large and small mononuclear cells. 
Accordingly, infection is probably secondary. 
The greatest hazards in surgery of acute disease 
of the gallbladder are those resulting from 
edema and adhesions around the common bile 
duct. This will continue to be a pitfall for the 
inexperienced or hasty surgeon. 


SUMMARY 


An analysis of seventy-seven consecutive 
patients with acute cholecystitis, representing 
6.4 per cent of 469 patients operated upon for 
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diseases of the biliary tract, treated by chole- 
cystectomy and cholecystostomy is presented. 

There were no operative or postoperative 
deaths. 

Early and delayed operation, cholecystos- 
tomy and perforation of the gallbladder are 
discussed. Problems arising over the diagnosis 
of acute cholecystitis are presented. 


CONCLUSIONS 


1. Cholecystectomy for acute cholecystitis, 
whether the operation is early or delayed, has 
a low operative mortality at the present time. 

2. Early operation is still preferable, but 
there is a trend toward individualization of 
each case. 

3. Perforation of the gallbladder in acute 
cholecystitis does not play a major role in the 
present day management of acute cholecystitis. 

4. Cholecystostomy should be done for poor 
risk and aged patients although indications are 
fewer than in former years. 
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The Overuse of Carbon Dioxide Absorption 
in General Anesthesia 


W. N. Kemp, B.A., M.D.c.M., Vancouver, Canada 


Presented before the Section on Anesthesia of the Los 
Angeles County Medical Association on April 6, 1953. 


; publication in 1915 by Dennis E. Jack- 
son of a description of a method of ab- 
sorbing carbon dioxide from the exhalations 
of any human subject, and its perfection and 
adaptation to gas machines commonly used in 
the administration of gas-oxygen anesthesia by 
Waters in 1924, marked one of the outstanding 
advances in the art of anesthesia made during 
the first half of the present century. In 1928 
Guedel invented the inflatable cuff for the 
administration of air-tight closed endotracheal 
administration of gaseous anesthetic agents. 

The invention and adaptation to clinical 
needs of the carbon dioxide absorption technic 
was notable, not because it enabled the anes- 
thetist to remove all of the “toxic” carbon 
dioxide from the anesthetic gases but because 
by removing carbon dioxide hyperpnea was 
prevented. Hitherto the latter had been the 
““bugbear”’ of smooth gas-oxygen anesthesia. 

Unfortunately for the vast majority of pa- 
tients currently undergoing major surgical 
intervention, the pendulum has swung much 
too far in the direction of too complete and too 
efficient removal of carbon dioxide from the 
respiratory anesthetic gases. This militates 
against the immediate and postoperative wel- 
fare of a surgical patient. The exception to this 
generalization is Guedel’s controlled respiration 
technic invaluable in thoracic surgery. 


PHYSIOLOGIC CONSIDERATIONS 


The exponents of the complete removal of 
carbon dioxide school of general anesthesia 
(and admittedly they are the vast majority of 
present day teachers of anesthesia, notable 
exceptions being Guedel and Lundy) take the 
view that carbon dioxide is a poisonous gas 
that should be immediately and completely 
removed from the gases respired by a surgical 
patient. They have no difficulty in accomplish- 
ing this due to the efficacy of soda lime as an 
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absorber of carbon dioxide. The writer is in 

diametric opposition with this view of the 

alleged toxicity of even small quantities of 

carbon dioxide. On the contrary, I believe that 

the complete removal of carbon dioxide from 

the anesthetic gases breathed by the surgical 
1! 


OXYGEN AND CARBON DIOXIDE TENSIONS IN ALVEOLAR 
AIR AND BLOOD 


| 


Oxygen Carbon Dioxide 


Tension Tension 
(mm. Hg) (mm. Hg) 
Abveolar 100 40 
Arterial blood...........| 80-90 | 40 
Mixed venous blood at rest 40 46 
Tasce u! 


COMPOSITION OF ALVEOLAR AIR 
Carbon dioxide....... 4.7 to 6.4% (average 5.6%) 
Oxygen.............. 14.0% (approx.) 
Nitrogen............. 80.0% 


patient is definitely prejudical to the best 
interests of that patient. This opinion, although 
extremely unorthodox among anesthesiologists 
at this time, will be supported by the following 
physiolgic and clinical data. (Tables 1 and 11.) 

In daily life our breathing is constantly and 
automatically adjusted to current needs by 
the action of carbon dioxide upon the respira- 
tory center to such effect that: (1) we are 
assured of a respiratory intake of 250 cc. of 
oxygen per minute and (2) we exhale or, if our 
physiologic needs demand it, retain quantities 
of carbon dioxide suitably gauged to the pur- 
pose of maintaining the H+ ion concentration 
of the blood at approximate neutrality, Le., 
at a pH of about 7.35. 

When for any reason there is a tendency 
toward acidemia, carbon dioxide is profusely 
exhaled in order to rid the blood of acid ions 
of carbonic acid. Contrariwise, when there is a 
tendency toward alkalemia, carbon dioxide ts 
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retained in the blood in order to counteract the 
alkalemia. 

The terms acidemia and alkalemia have more 
meaning to us as clinicians if, with Rowntree, 
we recall that “when our blood becomes as 
acid as triple distilled water we will likely die 
in coma; when it becomes as alkaline as ordinary 
tap water we are likely to die in convulsions.” 

When hyperpnea is induced by any means, 
an excessive loss of carbon dioxide occurs. This 
loss of the acid-forming carbon dioxide, if 
severe enough, will lead to alkalemia and thus 
to convulsions. As will be discussed hereafter, 
a direct relationship exists between cerebral 
hypoxia, alkalemia and convulsions. 

Obviously, when gas-oxygen anesthesia is 
administered with the carbon dioxide absorber 
on fully, as is usually the case, the normal 
regulatory action of carbon dioxide upon 
respirations and blood reaction is completely 
frustrated. 

Gaseous Exchanges in the Pulmonary Alveoli. 
When one compares the respective tensions of 
both oxygen and carbon dioxide in the alveolar 
air and the arterial blood (Table 1), it is appar- 
ent that the pressure differences are such that 
gaseous exchanges in the lungs are promoted by 
a simple process of diffusion through the pul- 
monary epithelium. For instance, the oxygen 
tension of alveolar air is about 100 mm. Hg 
while that of venous blood is only about 40 mm. 
Hg, leaving a pressure differential of 60 mm. 
Hg on either side of the alveolar membrane. 

In respect to carbon dioxide the correspond- 
ing tensions on either side of the alveolar mem- 
brane are 40 and 46 mm. Hg, respectively, the 
pressure difference between venous blood and 
alveolar air being only 6 mm. Hg. However, 
carbon dioxide passes through the pulmonary 
epithelium with much greater ease than does 
oxygen to such effect that even a small differ- 
ence of 6 mm. Hg in gaseous tensions is suffi- 
cient to enable the lungs to eliminate about 
10 L. of carbon dioxide per minute if necessary. 
On the other hand, oxygen passes through the 
pulmonary epitheliurn with relative difficulty, 
the oxygen tension of arterial blood being 10 
to 20 mm. Hg lower than that of alveolar air. 

Regulation of the Rate and Volume of Res- 
piration. The regulation of the rate and vol- 
ume, or depth, of respiration is largely con- 
trolled by the action of carbon dioxide in a 
quantitative manner upon the respiratory 
center. (Table 111.) 
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A study of the data contained in Table 11 
suggests that: (1) At sea level and breathing 
fresh air the normal respiratory rate is 14 per 
minute and the average volume is 673 cc.; 
under these circumstances the percentage of 
carbon dioxide in the alveolar air, and therefore 


TaBLe ut! 
(AFTER HALDANE AND PRI ESTLY) 
Percentage | Avera e | Average iP P. nt 
of | De ath of | 
Dioxide in | of Res- | quency | 
Inspired piration per of — Air | Alveolar 
Air | (cee.) Minute ce.) Air 
| 
| | | 
0.04 673 14 | 100 (as normal) | 5.6 
0.79 730 14 116 5.5 
2.02 | 864 | 15 | 153 5.6 
3.07 1216 | 15 | 226 5.5 
i771 19 | 408 6.2 
6.02 2104 | 27 857 6.6 


in the arterial blood, is constantly about 5.5 
to 5.6 per cent. (2) When the carbon dioxide 
content of the inhaled air, or the anesthetic 
gases, is increased seventy-seven fold from 
0.04 to 3.07 per cent, the respiratory rate per se 
increases only by one per minute while the 
respiratory volume is almost doubled. (3) It is 
only when the carbon dioxide content of the 
inspired air or anesthetic gases reaches 5.14 per 
cent and the rate of breathing rises to 19 per 
minute that any appreciable increase occurs in 
the carbon dioxide content of the arterial blood 
or alveolar air; that increase is only 0.7 per 
cent. 

Studied consideration of these physiologic 
data suggests, among other things, that as 
anesthesiologists we may well permit carbon 
dioxide to accumulate in the rebreathing bags 
of our gas machines to about seventy-seven 
times the amount currently permitted with no 
harm and much benefit (i.e., doubling of the 
respiratory volume) accruing to the surgical 
patients under our care. 

Although many of the leaders in anesthesiol- 
ogy in the United States, Britain and Canada 
are presently of the opinion that even small 
excesses of carbon dioxide are toxic, it is a 
matter of record that Haldane? has shown 
experimentally that concentrations of carbon 
dioxide as high as 6.2 per cent can be rebreathed 
indefinitely—provided adequate oxygen Is sup- 
plied—with no more serious effect upon the 
human subject than a severe headache. 

Oxygen Transport and Oxygen Dissociation. 
The hyperbolic curve for oxyhemoglobin re- 
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duction shown in Figure 1 indicates graphically 
how unsuitable hemoglobin would be as a 
carrier of oxygen if it were to act in the tissues 
in the manner that it acts in the laboratory, as 
delineated by this curve. It would show great 
avidity for oxygen on exposure in the lungs but 
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PERCENTAGE SATURATION OF HEMOGLOBIN WITH OXYGEN 


10 20 3» 40 50 60 70 80 90 wo 
OXYGEN TENSION IN mm. Hg, 


Fic. 1. Oxygen dissociation curve for a solution of 
hemoglobin. (From: Best, C. and Taytor, N. The 
Physiological Basis of Medical Practice, 5th ed. 
Baltimore, 1950. Williams & Wilkins Co.) 


it would not yield up its load of oxygen in the 
tissues until the surrounding partial pressure 
of oxygen had fallen to a very low level indeed. 
For this reason, under the partial pressure of 
oxygen that normally exists in the tissues the 
process of dissociation of oxygen from hemo- 
globin would be many times slower than its 
rate of formation in the lungs, Le., about 
ly goth of a second. This would render hemo- 
globin useless as a carrier of oxygen to the 
tissues. 

Thanks to the provisions of Nature, the 
mere presence of carbon dioxide in the arterial 
blood and in the tissues enables the dissociation 
of oxygen from oxyhemoglobin to keep pace 
with the oxidation of hemoglobin in the pul- 
monary alveoli. (Fig. 2.) This vitally important 
role of carbon dioxide in speeding up the dis- 
sociation of oxyhemoglobin was first disclosed 
by Bohr and is accordingly termed “the Bohr 
effect.’ 

On reference to Figure 2 it will be noted that 
with the rise of carbon dioxide tension in the 


tissues the dissociation curve of oxyhemoglobin 
flattens out toward the right. This indicates 
that in the presence of carbon dioxide the 
affinity of hemoglobin for oxygen is released 
and oxygen thereupon becomes available for 
tissue respiration. Guedel‘ has_ estimated 
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PERCENTAGE SATURATION OF HEMOGLOBIN WITH OXYGEN 


10 20 30 40 50 60 90 100’ 
OXYGEN TENSION IN mm. Hg. 


Fic. 2. Dissociation of human blood exposed to 0, 3, 
20, 40 aad go mm. Hg tensions of carbon dioxide. 
Ordinates: percentage saturation. Abscissae: oxygen 
pressure. (After Barcroft, from Best, C. and Taytor, 
N. The Physiological Basis of Medical Practice, 5th 
ed. Baltimore, 1950. Williams & Wilkins Co.) 


roughly that when the carbon dioxide tension 
in the arterial blood reaches 90 mm. Hg, an 
extra 25 or 35 cc. of oxygen per minute are 
made available for tissue respiration. 

In summary, we might well agree with 
Meischner! who said, “Over the oxygen sup- 
plies of the body carbon dioxide spreads its 
protective wings.” 


CLINICAL DATA 


Convulsions Related to Hypoxia and Alka- 
lemia. The direct relationship that exists be- 
tween hypoxia and alkalemia on the one hand 
and convulsions on the other is well known to 
most clinicians but apparently has escaped the 
notice of many anesthesiologists, particularly 
those who advocate complete carbon dioxide 
absorption in gaseous anesthesia. “Deep ether 
convulsions,” sometimes termed ‘“‘late ether 
convulsions,” which are occasionally seen 
under open or semi-open ether anesthesia in 
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the third stage, illustrate this point. The fol- 
lowing case history is typical of eight others 
reported by Kemp** between 1932 and 1944: 

This patient was a thirty-five year old man 
seen in 1931. Laparotomy and primary closure 
of a perforated gastric ulcer were performed. 
Anesthesia was administered through endo- 
tracheal insufflation of ether vapor with 
oxygen and without rebreathing. Anesthesia 
had continued uneventfully for thirty-five 
minutes and the surgeon was suturing the 
peritoneum when convulsive muscular move- 
ments began in the right side of the face, in the 
right upper extremity and in the abdominal 
muscles of the right side. The administration 
of ether vapour was immediately discontinued 
and the mask of a gas machine, with attached 
rebreathing bag, was applied to the patient’s 
face thus forcing him to rebreathe an atmos- 
phere of oxygen to which the carbon dioxide 
of his own exhalations was gradually added. 
(There was no other available source of carbon 
dioxide.) Within five minutes the convulsive 
movements ceased entirely and the abdominal 
closure was completed. A catheter specimen 
of urine taken at that time was found to be 
“definitely alkaline in reaction.” The patient 
made an uneventful recovery from the opera- 
tion and anesthesia. 

When reporting the aforementioned and 
seven similar cases, Kemp** ascribed the con- 
vulsions to cerebral hypoxia brought on by 
excessive loss of carbon dioxide due to hyperp- 
nea in the cases under semi-open or semi-closed 
ether administration or, as in the case just 
cited, from acapnia due to loss of carbon dioxide 
induced by the open type of endotracheal anes- 
thesia being used. In other words, the convul- 
sions described were undoubtedly due to an 
absence of the salutary Bohr effect of carbon 
dioxide in furthering the quick release of oxygen 
from oxyhemoglobin in the cerebral tissues. 

However, it is only fair to point out that the 
majority of anesthesiologists reporting “deep 
ether convulsions” or describing them in text- 
books take different views. Some of them even 
go so far as to blame excess carbon dioxide for 
the convulsive movements. That this latter 
concept is in direct antithesis to modern 
physiologic teaching is obvious. 

In the field of neurosurgical research Pen- 
field and Erickson’ have shown that basically 
all convulsions are due to cerebral hypoxia. 
In many cases of epilepsy convulsions can be 
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readily induced by overventilation while the 
patient is in the operating room under block 
anesthesia. These authors have described typi- 
cal grand mal attacks induced by pulmonary 
overventilation and preceded by a blanching 
of the cerebrum at the point of “focus” of 
the epileptic seizure. 

In explanation of these clinical phenomena 
Penfield and Erickson ascribe the onset of the 
grand mal attack to hypoxia of the cerebral 
tissues brought about by alkalemia induced 
by excessive loss of carbon dioxide; in other 
words by the absence of the Bohr effect of 
carbon dioxide in releasing oxygen from oxy- 
hemoglobin in the tissues of the cerebral cortex. 
They have stated, “The plasma pH has been 
observed by a number of investigators to 
shift towards the alkaline side just prior to the 
onset of the self-induced seizures.” 

In support of this opinion of the hypoxic 
origin of convulsions in humans Penfield and 
Erickson’ point out a clinical phenomenon that 
has been reported by others in connection with 
cardiac asystole. During cardiac asystole there 
is a continuance of respiration with the result 
that the stagnated blood in the lungs becomes 
overventilated and all its carbon dioxide is 
washed out. When cardiac function is resumed, 
this alkaline blood (alkaline because it is very 
low in carbon dioxide content) circulates 
through the respiratory center and creates a 
period of apnea. Cerebral hypoxia, together 
with low carbon dioxide tension in the cerebral 
arterial blood, causes convulsions to occur 
after cardiac function has been restored. If 
oxygen and 5 per cent carbon dioxide are in- 
haled with the onset of the asystole, the con- 
vulsions do not occur. 

Consideration of the foregoing data (convul- 
sions under ether anesthesia, convulsions after 
hyperpnea in epileptics and convulsions follow- 
ing cardiac asystole) adds clinical confirmation 
to the physiologic concept that carbon dioxide 
must be present in the arterial blood in ade- 
quate amounts for the dissociation of oxygen 
from oxyhemoglobin to occur. If it is not 
present, alkalemia and tissue hypoxia and 
convulsions are likely to occur. 

Convulsions under Gas-Oxygen Anesthesia. 
Taylor® has reported the fact that in 33,777 
administrations of cyclopropane and oxygen 
in the Wisconsin General Hospital and Bellevue 
Hospital in New York, apnea requiring respira- 
tory stimulation occurred in 248 cases (0.7 per 
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cent) and convulsive movements were seen in 
thirty-nine other cases (0.1 per cent). 

Kemp’ has reported two cases of convulsive 
movements under gas-oxygen anesthesia in 
which the convulsive movements are ascribed 
to hypoxia of the cerebral cortex brought on 
by (1) the low tidal volume of pulmonary 
ventilation and (2) overenthusiastic with- 
drawal of all carbon dioxide from the respired 
anesthetic gases. Is it not possible, or even 
probable, that a similar explanation would 
apply to the 248 cases of apnea and the thirty- 
nine cases of convulsions reported by Taylor? 


SUMMARY AND CONCLUSIONS 


1. A certain minimal tension of carbon 
dioxide must be present in the arterial blood 
for the normal release of oxygen from oxy- 
hemoglobin. 

2. It is suggested that convulsions seen 
under deep ether anesthesia, convulsions seen 
in epileptics after self-induced hyperpnea and 
convulsions seen in patients recovering from 
cardiac asystole are ail due to the same basic 
cause: hypoxia of the cerebral cortex induced 
by excessive loss or removal of carbon dioxide 
from the arterial blood. 

3. Clinical reports and clinical experience in 
anesthesia suggests that the too efficient with- 
drawal of carbon dioxide from the anesthetic 
gases breathed by a patient undergoing major 
surgical intervention is definitely not in the 
best interests of that patient. 
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4. Quantities of carbon dioxide should be 
allowed to accumulate in the rebreathing bags 
of gas machines to approximately 3 per cent 
of the respired gases in the interests of main- 
taining a normal Bohr effect in oxygen metabo- 
lism and tissue respiration and for the pur- 
pose of maintaining near normal pulmonary 
ventilation. 

5. It is pointed out that the carbon dioxide 
absorption technic was originally developed in 
anesthesiology to curb the tendency to hyperp- 
nea that inevitably results when carbon dioxide 
in quantities over 3 per cent is rebreathed. The 
removal of carbon dioxide from the respiratory 
gases to an extent greater than 3 per cent is 
definitely deleterious to the welfare of patients 
undergoing major surgery. 
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REPORT OF AN UNUSUAL CASE, WITH A THERAPEUTIC PROGRAM 
FOR GAS GANGRENE 


Jutius W. Taytor, M.p.,* New York, New York 


ern paper is presented as a brief review of 
the available data on gas gangrene, with 
special emphasis on the treatment of the dis- 
ease. Physicians have been acquainted with 
this malady since Hippocrates first described 
the condition as an infection of the leg.! 


TABLE I 
ANAEROBIC BACTERIA IN GAS GANGRENE® 


| 
Weinberg 


Organisms McIntosh | Henry 


Cl. oedematiens 

Cl. sporogenes 

Cl. fallax 

Cl. 


Total No. of cases. . 167 


Peyronie in 1745 first distinguished between 
this disease and other infectious processes, and 
described the condition as gas gangrene.’ 

Etiology. The various species of clostridium 
are by far the most common etiologic agents, 
but occasionally other forms of bacteria may be 
responsible. Many tables listing the causative 
organisms are available,'? and Table 1 by 
Trueta is fairly representative.* 

Clostridium welchii (synonyms, Bacillus 
aerogenes capsulatus, Bacillus perfringens and 
Bacillus welchii) appears microscopically as a 
short, thick, encapsulated bacillus with trun- 
cated ends. It is surprisingly common, being 
abundantly present in soil, dust, sewage, milk, 
water, woolen clothing and fur of domestic 
animals. It is also common in the gastrointes- 
tinal and genitourinary tracts of man and 
animals. The individual characteristics of these 
bacteria are briefly described: Cl. welchii pro- 
duce huge quantities of gas and several potent 
toxins, some of which cause hemolysis of red 


* Previously at V. A. Hospital, Bronx, N. Y.; now with 
Iranco Oil Co., Arabia. 


blood cells. Clostridium septicum is similar to 
Cl. welchii but is usually less severe. Clos- 
tridium oedematiens does not invade and dis- 
sect the tissues but produces symptoms, chiefly 
edema, by its toxins. Clostridium histolyticum 
produces tetany of the head and neck muscles 


TABLE 1 
ANATOMIC DISTRIBUTION OF GAS GANGRENE IN 607 CASES 
(MILLAR)! 
Lower extremities.............. 
Upper extremities.............. 
Trunk and genitalia............ 
Undesignated areas.......... 
Head and neck 


47-5 
22.6% 
16.3% 


but as a rule is in itself incapable of causing 
clinical gas gangrene. 

Incidence. In spite of the abundance of 
infective organisms present and a large per- 
centage of traumatic wounds being contami- 
nated with them, the clinical picture of gas 
gangrene is surprisingly infrequent. In a series 
of 187,936 such cases reviewed by Altemeier 
and Furste,? only 1.76 per cent developed 
clinical gas gangrene. The explanation for this 
is not completely understood. However, it is 
partly accounted for by a variation of virulence 
and by the fact that usually there is not enough 
impairment of the blood supply to provide the 
proper environment for progressive growth. 

Gas gangrene occurs in various regions (Table 
11), the heavily muscled areas of the extremities 
being the most frequent site of involvement. 

Pathology. Altemeier and Furste in their 
review” suggested the following classification: 


1. Clostridial myositis 
1. Spreading or diffuse (gas gangrene) 
Crepitant 
Non-crepitant or edematous 
Anaerobic toxemia 
2. Localized myositis 
Crepitant 
Non-crepitant 
1. Clostridial cellulitis (crepitant phlegmon 
or anaerobic cellulitis) 


| 77 67 80 . 
34 4 10 
38 
16 | 6 
13 16 13 
ee 125 | 109 . 
| 
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Trueta describes the spreading or diffuse 
gangrene in the following manner:* (1) a cen- 
tral or dead zone consisting of disintegrated 
muscle destroyed by trauma, organized clot 
and a vast number of organisms; (2) a second 
or dying zone, which contains devitalized 
muscle fibers covered by masses of bacteria and 
products of infection; these fibers become 
separated by an exudate which may or may 
not be filled with leukocytes; (3) a third zone 
of relatively normal structures except for some 
cellular infiltration. 

As a rule, the progress of the disease is as 
follows: The infection advances rapidly along 
the connective tissue planes and along the 
muscle fibers. When further extension is 
blocked by natural anatomic barriers, edema 
ensues; and as it steadily increases, the pres- 
sure produced gradually destroys the blood 
supply to the involved area, producing necrosis 
of the barriers. Once they give way, the infec- 
tion once again advances. The involved muscle 
tissue becomes friable and hemorrhagic, and 
contracts producing a foul, watery, brownish 
exudate infiltrated with gas bubbles character- 
istic of gas gangrene. 

It is important to remember that the infec- 
tion has usually spread further than is clini- 
cally discernible. Examination of the wound 
usually reveals a dirty, dark area covered with 
the previously described exudate. The wound 
edges themselves may be black and the sur- 
rounding skin may appear tense, swollen and 
pallid. These areas become yellowish blue in 
color, and as the disease progresses, become 
gangrenous. 

If the organism is Cl. oedematiens, gas may 
be absent and a widespread gelatinous edema 
may be present; marked intoxication may be a 
feature and some time may elapse prior to the 
appearance of gangrene. With Cl. oedematiens 
the muscle tissue has a dark red, raspberry 
color as contrasted to the Cl. welchii infection.” 

Svmptoms and Signs. Lazarus states that 
the average incubation period is about three 
days, but that it may vary from a few hours 
to ten years.° 

Pain is usually the first symptom, becoming 
increasingly severe as time passes. This is ac- 
companied by a rapid, feeble pulse which is 
out of proportion to a low temnerature. 

If an extremity has been the primary site of 
infection, the entire limb becomes edematous, 
engorged, discolored, cold and finally gan- 


‘grenous. The muscle may herniate from the 
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wound as an ugly gray necrotic mass neither 
contracting nor bleeding if cut. 

As the disease becomes more severe, a 
peculiar grayish pallor, listlessness, weakness 
and profuse sweating develop. The patient 
then becomes dyspneic and his pupils dilate. 
In the terminal stages stupor, delirium and 
coma ensue, followed by the death of the 
patient. 

Laboratory Data. The red blood count may 
be strikingly reduced to 1 or 2 million, the 
white count ranging from 12 to 15,000. Acidosis 
may be present. 

Care should be taken in handling the smear 
and culture at the time of incision and drainage. 
Due to the infrequency of the disease, the 
laboratory should be carefully advised regard- 
ing the situation so that careful smears and 
cultures may be done. 


DIAGNOSIS 


As a rule the clinical diagnosis is easily made. 
The patient is critically ill, prostrated and 
apprehensive. There is persistent pain about 
the wound; devitalized muscle may be bulging 
through a wound with gangrenous edges, and 
thin, foul, watery discharge is usually present. 
Air crepitation is almost always present and is 
usually the diagnostic finding that points 
directly to gas gangrene. 

X-rays may be quite helpful by demonstrat- 
ing the air, particularly so when succeeding 
films show the gas to be moving along the 
fascial planes. 

In situations in which the diagnosis is not 
clear, the following differential should be 
entertained: 

1. Anaerobic cellulitis: This is a crepitant, 
septic process involving the connective tissue 
but rarely the viable muscle fibers. The 
patient’s general condition is not critical and 
this disease is usually treated adequately by 
extensive drainage and antibiotic therapy. 

2. Streptococcal myositis: This is a massive 
infection of muscle producing discoloration, 
edema, a serous exudate and gas. There is also 
considerable local pain and frequently marked 
generalized toxemia. It is obviously quite 
difficult to distinguish this from clostridial 
types of gas gangrene. However, there is a 
more pronounced cutaneous erythema, the 
muscle will respond to stimuli and is usually 
not necrotic. Finally, gram-positive bacilli can- 
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not be identified but, instead, large numbers of 
streptococci are present. 

It should be noted that this disease is far 
more prevalent than is usually understood, 
being frequently observed in World War 11.* 
Once the correct diagnosis is made by smear 
and culture, therapy consists of surgical in- 
cision and drainage as indicated and adequate 
antibiotic therapy. In the case report presented 
herein the patient was primarily treated as 
having a clostridial type of gas gangrene, but 
the culture showed a streptococcus. 

3. Hemolytic streptococcal gangrene: This 
type of gangrene is predominantly subcutane- 
ous with occasional sloughing of the overlying 
skin. Painful swelling and cellulitis is present, 
with a rather peculiar patchy necrosis of the 
tissues. Hemolytic streptococci are usually 
cultured with ease. 


THERAPEUTIC REGIMEN 


Indubitably, further antibiotic development 
will improve the course of therapy to be out- 
lined, but the following basic principles should 
be adhered to: 

Immediately upon confirmation of the diag- 
nosis, antibiotic and antitoxin therapy should 
be begun while the arrangements for surgery 
are made. 

Massive doses of penicillin should be given, 
preferably by intravenous administration up 
to 10,000,000 units per day.® It has been well 
substantiated by clinical observation and ani- 
mal experimentation that the effectiveness is 
enhanced as larger quantities are employed.':!! 

Aureomycin should also be started at this 
time by the intravenous method, and this may 
start at 6 gm. per day and the dosage lowered 
as warranted by clinical response. 

Chloromycetin®" should be given orally (500 
mg. every four hours) and this drug should 
also be reduced quickly. Intravenous chloro- 
mycetin is now available and should be used 
until oral chloromycetin is tolerated (1 to 2 gm. 
may be administered every six hours).'” 

The aforementioned antibiotics have been 
tested against the usual etiologic agents of gas 
gangrene and are believed to be the most bene- 
ficial.!* Others are either ineffectual or are in 
the process of investigation at the time of this 
writing. 

In reviewing the literature on gas gangrene 
antitoxin one intriguing fact is constantly en- 
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countered, namely, that the theoretic benefits 
have never been factually substantiated. 
Nevertheless, its therapeutic potentialities 
have been repeatedly demonstrated experi- 
mentally and this drug should always be 
administered immediately if the skin test is 
negative. If sensitivity to the horse serum is 
present, the drug should be started in small 
doses progressing as rapidly as possible. 

This gas gangrene antitoxin (Lederle) con- 
tains the following: Cl. welchii, 10,000 units; 
Cl. septicum, 10,000 units; Cl. histolyticum, 
3,000 units; Clostridium novyi, 1,500 units; and 
Cl. oedematiens, 1,500 units. In an acutely ill 
individual four of these vials should be given 
intravenously at once, followed by two vials 
every six hours until evidence of improvement 
is noted. The dose may then be reduced to one 
vial every six hours intramuscularly. Subse- 
quent reduction of antitoxin should be car- 
ried out as dictated by the clinical picture. 
Such massive quantities of horse serum 
frequently cause serum sickness reactions 
and the patient should be observed carefully 
for this complication. 

Surgery should be carried out as quickly as 
possible, and is still regarded as a most impor- 
tant therapeutic measure. This procedure is 
frequently carried out in the patient’s room, 
thus confining the possibility of contamination 
to a small area. Current thinking leans toward 
a somewhat more conservative approach, 
particularly in the matter of amputation where 
an extensive incision and drainage may now be 
adequate. Nevertheless, the clinical findings 
usually dictate the scope of the procedure. 
Skin incisions should be extensive enough to 
allow exposure of all the underlying involved 
tissues, the error usually being that the incision 
is not inclusive enough or not through the 
fascial layers. If x-rays have been taken, they 
may well be useful here in demonstrating the 
extent of gaseous invasion. After the diseased 
tissues are adequately exposed, gauze fluffs 
saturated with hydrogen peroxide which has 
been mixed with zinc peroxide powder into a 
thin paste should be carefully packed against 
all the exposed surfaces. The entire wound 
should then be covered with a thin layer of 
xeroform gauze to assist in maintaining a high 
oxygen level. This dressing should be applied 
every six hours for the first forty-eight hours 
and then may be less frequent as improvement 
progresses. The area should be immobilized 
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without tension and care should be taken with 
casts. 

If casts are being utilized, they should be 
split when applied; and if pain persists or if 
any doubt regarding the blood supply to the 
area is entertained, the cast should be removed 
and the wound again inspected. These patients 
are frequently in shock or preshock stages and 
blood should be used as indicated. The usual 
fluids and electrolytes should be employed, 
particularly watching for acidosis. 


CASE REPORT 


This forty-nine year old white man was 
admitted to the Bronx Veterans Hospital on 
May 7, 1950, following a brief illness. His 
symptoms began in December, 1949, and con- 
sisted of progressive right lower quadrant pain, 
increasing constipation and a 16 pound weight 
loss. 

Physical examination revealed a hard, fixed, 
tender mass in the right lower quadrant. Hos- 
pital work-up pointed to malignancy of the 
ascending colon and on May 17, 1950, an 
exploratory laparotomy was performed. A 
large carcinoma of the ascending colon was 
present. This had perforated and a retrocecal 
abscess had formed, and the tumor had become 
adherent to the lateral abdominal wall. The 
regional lymph nodes were enlarged but no 
distant metastases were present. The carcinoma 
and regional nodes were removed, a right hemi- 
colectomy being performed with an ileotrans- 
verse colostomy. An effort was made to excise 
the tumor completely from the parietal peri- 
toneum of the lateral abdominal wall, but it 
was believed that the procedure was palliative. 
Beta streptococcus and Escherichia coli were 
cultured from the area. The patient recovered 
satisfactorily from the operation and was dis- 
charged on June 16, 1950. 

On August 10, 1951, the patient was read- 
mitted complaining of severe pain over the 
right hip which was initially interpreted as 
arthritic in nature. There was also a large hard 
mass present in the abdomen that represented 
recurrence of the original lesion. Two days 
following admission the patient fell on his right 
hip and this trauma relieved his symptoms 
temporarily. However, five days later the 
patient’s temperature rose to 103.4°F.; the 
involved area became swollen and inflamed, 
and large amounts of subcutaneous gas were 
noted. A diagnosis of gas gangrene was made 
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and the following measures were carried out. 
These steps have been described in detail and 
are simply enumerated here. 

First, heavy antibiotic therapy was begun 
along with large amounts of gas gangrene 
antitoxin. Then the involved area was exten- 
sively incised and drained. A smear and culture 
were obtained and only hemolytic streptococcus 
was grown. It was believed at the time that 
this was a clostridial infection; however, this 
organism was never grown in the laboratory 
and it must be assumed that this patient repre- 
sents a case of gas gangrene caused by a 
hemolytic gas-producing streptococcus. The 
wound itself was then carefully packed with 
gauze which had been saturated with a paste 
made up of a mixture of zinc peroxide and hy- 
drogen peroxide. The intensity of treatment 
was gradually reduced as the patient improved. 
At the end of two weeks all therapy was dis- 
continued except care of the wound. The area 
was then grafted and the patient discharged. 

Shortly thereafter the patient returned to the 
hospital. He died rather suddenly on February 
10, 1952. Autopsy showed generalized car- 
cinomatosis. This growth was contiguous with 
the skin wound and the site of gas gangrene, 
and was thought to be entirely responsible for 
this complication which occurred approxi- 
mately fifteen months following his operation. 


SUMMARY 


A basic, brief review of gas gangrene has been 
presented along with an unusual case. More 
important, a good, orderly therapeutic regimen 
has been offered for the treatment of gas 
gangrene. 
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Crossett and Shaw have proven that with modern advances in medicine 
it is now possible to resect successfully diseased portions of the lungs of 
infants with relative safety. They performed pulmonary resections on six 
children under one year of age for bronchiectasis, chronic atelectasis, con- 
genital pulmonary cysts or localized hypertrophic emphysema. They 
believe it is advisable to operate upon patients with bronchiectasis as soon 
as the disease is diagnosed, even in infancy, providing no special contra- 
indication exists. (Richard A. Leonardo, M.D.) 
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Gas Gangrene of the Perineum 


JULIAN A. STERLING, M.D., D.sc., Diplomate, American Board of Surgery, TionG-Gi1ok ONG, M.D., 
Irvinc G. Kiaus, M.p., Diplomate, American Board of Urology, AnD RALPH GOLDSMITH, M.D., 
Diplomate, American Board of Surgery, Philadelphia, Pennsvlvania 


From the Albert Einstein Medical Center, Philadelphia, 


Pennsylvania. 
"Perera periproctitis (gas bacillus gan- 
grene) of the perineum is rare. The few 
references in medical literature are in text- 
books on proctology.'-? Reported herein are two 
cases of gas gangrene of the perineum, with 
recovery. In one case the necrotic abscess was 
incised and drained in several stages. In the 
other case primary massive débridement and 
excision of involved tissues was completed in 
one stage; secondary closure by use of skin 
flaps and grafts was done later. 


CASE REPORTS 


Case1. A. E., an eighty-four year old man, 
was admitted on August 15, 1952, with the 
chief complaint of fever (103°F.) and diarrhea 
of three days’ duration. Three months pre- 
viously the patient had had an inguinal hernia 
repaired. Since then he had had loose bowel 
movements two to three times daily. Prolapsed 
painful hemorrhoids were present. There was 
no bleeding. Appendectomy had been per- 
formed in 1946 and a subtotal gastrectomy in 
1949. 

Physical examination revealed high fever, 
marked anxiety and severe toxicity. Abdominal 
wall incisions were well healed. There was an 
abscess (3 inches in diameter) in the left 
perineum about 2 inches from the anus. The 
skin overlying this abscess was blistered and 
edematous. Edema and induration extended 
into the left inguinal region and to the pubis. 
Several areas of gangrenous skin were present 
on the scrotum. 

There was no improvement under conserva- 
tive therapy for twenty-four hours. Softening 
and increased edema with crepitus were pres- 
ent in the perineum, left inguinal region, 
scrotum and at the pubis. 

Under general anesthesia the perineal abscess 
was drained of a large amount of foul-smelling 
necrotic tissue. Bacteriologic examination indi- 
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cated the presence of Clostridium welchii, 
other gas-forming anaerobic bacilli and Pro- 
teus vulgaris. 

Drainage decreased and induration over the 
pubis increased. The skin over the scrotum 
which was not incised became gangrenous and 
spontaneously separated. On several occasions 
areas of induration were evacuated of a green- 
ish, thick, purulent secretion. Anaerobic gas 
bacilli were again identified. 

Local therapy included wet dressings of 
hydrogen peroxide and saline. 

Operation was again performed ten days 
after admission, at which time devitalized 
tissue was excised. Applications of zinc peroxide 
suspension (Meleney*) were started. This was 
followed by considerable clinical improvement 
together with the appearance of new fringe 
areas of cutaneous necrosis. 

A large amount of necrotic tissue separated 
spontaneously at this time. The testicles, the 
inguinal region and the perineum were denuded 
of skin. The area was exposed to dry heat using 
the perineal lamp. The areas improved slowly 
and granulation tissue appeared. 

Eight weeks after the original operation a 
full-thickness skin graft was applied to the large 
defect in the inguinal region. This was 50 per 
cent successful. Two weeks later pinch grafts 
were placed on the perineum and inguinal area. 
Exuberant healing and granulation tissues con- 
tinued to proliferate. Two months later 
all areas had healed. There was no further 
disability. 

Antibiotic therapy used in this case was as 
follows: crysticillin® (300,000 units every eight 
hours), streptomycin (0.5 gm. every twelve 
hours) and terramycin® (250 mg. every six 
hours, orally). Eight vials of polyvalent gas 
gangrene serum were given during forty-eight 
hours. 

Although blood sugar was 150 mg. per cent, 
there was no glycosuria nor was a diabetogenic 
curve observed on glucose tolerance test. One 
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month after admission blood urea nitrogen was 
elevated to 81 mg. per cent. Total proteins 
were low (between 5.2 and 5.7 gm. per cent). 
Parenteral feedings and blood transfusions were 
administered. 

Comment. This patient with a large perineal 
abscess due to gas gangrene bacillus (involving 
the left inguinal region, left perineum, scrotum, 
both testicles and spermatic cords) was treated 
by multiple incisions and drainages supple- 
mented by débridement. This was reinforced 
by antibiotic and antibody therapy. Two skin 
grafts were done. These did not fully succeed. 
Five months after original admission the area 
finally healed spontaneously. The patient is 
well and asymptomatic. 

Case u. E. S., a fifty-four year old man, 
was admitted to the hospital on January 13, 
1953, because of swelling and pain in the left 
perianal region. This was of eight days’ dura- 
tion and had progressed slowly. Spontaneous 
discharge of a large amount of foul-smelling, 
dark green material had occurred two days 
prior to admission. There was some pain relief. 
Fever had been present for two days. Past 
medical history included weakness and anorexia 
during the previous year. The patient had been 
constipated and had taken milk of magnesia, 
cathartics and frequent enemas. 

Examination revealed an afebrile, toxic, 
lethargic individual with a peculiar odor. In the 
left perianal region there was a sinus about 
3 inches from the rectum. Foul, dirty green ma- 
terial was discharging from this sinus. The 
areas surrounding it were swollen, indurated, 
purplish and tender. 

Overnight the inflammatory process spread 
rapidly. By noon of the day after admission 
the entire perineum, scrotum, left thigh and 
groin were swollen, indurated and purplish. 
Crepitation was observed. The blood sugar was 
318 mg. per cent. Urine was strongly positive 
for sugar and acetone. Intravenous terramycin 
(2,000 mg.) and procaine penicillin were given. 
Insulin was started. By 4 p.m. he was semi- 
stuporous. Inflammation had extended to the 
apex of the left inguinal region, to the prepuce 
and the entire scrotum. A prophylactic dose of 
polyvalent gas bacillus antitoxin was given. 

The patient was brought to the operating 
room where, under spinal anesthesia, the large 
gangrenous area was excised. The involved 
subcutaneous and superficial tissues from the 
apex of the left inguinal canal through the left 
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groin and upper segment of the medial left 
thigh, the entire scrotum, the right groin up to 
the inguinal canal and the entire perianal 
region with the exception of the anal mucosa 
were removed en bloc. The rectal sphincters 
were exposed. The excised tissues were gas- 
filled, necrotic and foul-smelling with a creamy, 
greenish, serosanguineous exudate. It was 
necessary to excise perineal tissue back to the 
coccyx. Both of the left levator spaces were 
débrided and most of the left levator muscle 
was removed. The denuded area was washed 
with septisol® and packed with a freshly pre- 
pared, activated zinc peroxide solution on 
gauze. Rubber catheters were inserted in the 
dressings for continuous irrigation. A Foley 
catheter was inserted into the bladder for one 
week, 

Following the last stage of this débridement 
the patient became unconscious and practically 
pulseless. He was revived by the administra- 
tion of 50 per cent glucose (50 cc.), plasma 
(500 cc.), blood (500 cc.) and neo-synephrine®. 
His course thereafter was stabilized; he had no 
further evidence of shock or coma. 

Postoperatively whole blood transfusions and 
parenteral fluids were given. In addition, he 
was given combiotic® (3 cc.) every eight hours. 
During the subsequent forty-eight hours he 
received four therapeutic doses of polyvalent 
gas bacillus antitoxin and 4,500 mg. of terra- 
mycin. On the fourth postoperative day oral 
feedings and oral terramycin were started. 
Intravenous terramycin was continued. Poly- 
valent gas bacillus antitoxin was given every 
other day for another week. 

The wound was redressed every day and 
repacked with freshly prepared activated zinc 
peroxide. It was necessary to use trilene® 
analgesia’ with the redressings. 

One week later healthy granulation tissue 
was present. The wound was sprayed with 
furacin® solution every six hours and exposed 
to the heat lamp. 

After the tenth postoperative day the pa- 
tient was able to sit in a wash tub of hot water 
after each bowel movement. In addition, he 
irrigated the involved area by means of a 
shower head. Each bowel movement was 
comfortable. 

The wound filled in rapidly. The general 
condition of the patient steadily improved. 

Bacteriologic reports on the tissue at oper- 
ation showed the presence of Cl. welchii, 
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Bacillus melaninogenicus together with Bacillus 
pyocyaneus and coliform bacilli. His diabetic 
status was rapidly controlled once the infection 
was overcome. Blood counts, urinalyses and 
blood chemistries were not otherwise abnormal. 

On the twentieth postoperative day sec- 
ondary closure‘ of the perineal wound was 
performed using a skin pedicle from the right 
thigh and complementary skin graft. A 
pedicle of skin was taken from the medial 
aspect of the right thigh, swung over the 
perineal body and attached to the lateral edge 
of the left inguinal canal. The defect at the ori- 
gin of the pedicle graft was covered by a split- 
thickness graft. This healed well except for 
approximately 10 per cent of the distal edge 
of the pedicle graft. However, this area filled 
in rapidly with granulation tissue. The scrotal 
defect was approximated without any dif- 
ficulty. Ten days later adjacent tissues were 
closed by transfer of a flap from the left thigh. 
The areas which were not covered by skin 
filled in rapidly. The patient was discharged 
from the hospital two months from the time 
of admission. Three months postoperatively 
all areas were healed. 

Comment. The rapid onset of severe tox- 
emia was unexpected in this case. At the time 
of hospital admission it was considered that 
the patient had the usual ischiorectal abscess. 
Perhaps bacteriologic study at the time of the 
original examination might have been valuable 
in saving a few hours. That recovery was 


rapid can be attributed in large part to the 
completeness in excision of all involved tissues, 
the adequate drainage and the efficiency of 
antibiotic as well as antiserum therapy. 
Because of the presence of clean granulations 
and the absence of necrosis, early closure was 
accomplished to permit early rehabilitation. 


SUMMARY 


Two cases are reported in which patients 
suffered with gas bacillus infection originating 
in the perianal fossa and extending to involve 
the scrotum, genitalia, perineum, inguinal 
canals and thighs. In one patient incision and 
drainage was followed by staged d bridement 
and then by epithelization with aid of flap and 
pinch grafts. In the other patient primary dé- 
bridement was accomplished followed by 
secondary closure using pedicle flap and split- 
thickness grafts. Antibiotics and antiserums 
were used in addition to surgical cleansing of 
the involved areas. Both patients recovered. 
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Clinical Studies on Anticancer Agents 
from 1949 to 1951 


JoHNn R. Sampey, pH.D., Professor of Chemistry, Furman University, Greenville, South Carolina 


peer surveys have been conducted re- 
cently on in vivo experiments with anti- 
cancer agents.'*7-!89 The present study reviews 
some 190 clinical reports for the three-year 
period from 1949 to 1951 which have not been 
included in the aforementioned reviews. 


ONIRGANIC AGENTS 


Radiogold. Radioactive isotopes continue 
to be the most used inorganic chemical agents 
for the treatment of cancer. Miiller has con- 
ducted extensive investigations on the use of 
radiogold. He employed balloons filled with the 
isotope on patients with carcinoma.!"'!!* He 
also used intraperitoneal injections of colloidal 
radiogold against ovarian carcinoma.'!? Miiller 
and Rossier!!* resorted to intravenous injec- 
tions for patients with lung cancer. Miiller and 
Held!” treated lymph tumors by direct infil- 
tration with colloidal Au-198. 

Jentzer and Wenger’ employed radiogold 
intraperitoneally in the treatment of carcinoma. 
Harsha® reported the isotope useful in palli- 
ation of fluid formation in neoplastic ascites and 
in lymph nodes. 

Radiobromine. Smithers"** used an intra- 
vesical bag to treat carcinoma of the bladder. 

Radiocobalt. included Co-60 
in his study of the therapeutic action of artifi- 
cially radioactive elements on carcinoma of the 
bladder, rectum, uterus, etc. 

Radioiodine. Carcinoma of the thyroid 
continues to be treated successfully with 
15,181,182 Freedberg and Ureles*4 
resolved lung lesions from adenocarcinoma with 


‘radioiodine. 


Radiopbosphorus. P-32 has been employed 
in the treatment of chronic leukemia,!*:!°% 
leukemia children,'* lymphosarcoma, '** 
carcinoma!"!!4 and polycythemia vera.'®3:!8! 
Birge et al.22and Southam et al.’ reported 
P-32 was without effect on acute leukemia. 

Radiosodium. Na-24 was effectiv. in pa- 
tients with carcinoma of the bladder, etc. 
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Radiozinc. carried out sev- 
eral studies on the use of Zn-63 in patients with 
neoplastic disease. 

Antimony. Rubinstein'*4 administered anti- 
mony intravenously in patients with multiple 
myeloma. 

Arsenite. Florijn®* used arsenite in the 
treatment of leukemia. Dameshek*® treated 
polycthemia vera with KAsQOs. 


ORGANIC NITROGEN COMPOUNDS 


Nitrogen Mustards. Nitrogen mustards 
remain among the most important chemo- 
therapeutic agents for the treatment of 
neoplasms. They have been administered 
successfully to patients with Hodgkin’s 
disease,* |ymphosar- 
coma, 211,102,147 and cancer 
of the and liver.?! 
Southam et al." have reported that nitrogen 
mustards were without significant effect on 
acute leukemia. 

Urethane. Urethane has found wide clinical 
application in the treatment of a variety of 
neoplastic diseases including leukemia,”:**. 
53,78,93,129 Holycythemia,®* sarcoidosis” and my- 
cosis fungoides.*? Southam et al." listed ure- 
thane as having little effect on acute leukemia. 
Lapides” also found the compound of no value 
in ‘“androgen-independent” prostatic carci- 
noma. Urethane has been effective in multiple 
myeloma. *#:68.77,94,135 

Triazines. Triethylene melamine adminis- 
tered orally or intramuscularly has proved 
effective against |ympho- 
sarcoma, 107,181,146, 192 Hodgkin’s disease, 
80,107,131,192 cancer of the breast,® fibrosar- 
coma,'*? and intra-arterially against tumors of 
the liver.?! Trimethylolmelamine was effective 
against leukemia.'”° 

Guanazolo. Straus et al.'® reported guan- 


* See references 2, 3, 6, 8, 11, 20, 33, 34, 46, 60, 102, 
132, 147, 178. 
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azolo was ineffective when given intramus- 
cularly in patients with Hodgkin’s disease. 

Sulfonamide. Bierman et al." prolonged the 
life of children with lymphogenous leukemia 
with oral doses of sulfonamide. 

Stilbamide. Propp et al.'” recorded that 
stilbamide given intravenously relieved the 
pain of patients with multiple myeloma. 

Purines. 2,6-Diaminopurine produced im- 
provement in patients with acute leukemia.”* 

Pyridoxine Deficiency. Gellhorn and Jones 
reported that a pyridoxine-deficient diet and 
desoxypyridoxine were without effect on 
lymphosarcoma. 

Matthews!” 
recorded improvement of patients with Hodg- 
kin’s disease and myeloid and lymphatic leu- 
kemia following oral administration of this 
amine. Iverson and Meulengracht® found that 
five of six patients with polycythemia vera were 
improved, also. 

p-Aminobenzoic Acid. Oral administration 
of aminobenzoic acid resulted in some improve- 
ment in patients with chronic myelogenous 
leukemia and lymphoblastoma cutis." 


FOLIC ACID ANTAGONISTS AND ANALOGS 


Aminopterin. 4-Aminopteroy] glutamic acid 
is one of the most useful of all anticancer 
agents. It has found wide application in the 
treatment of leukemia.* Taylor et al.'* con- 
sidered this drug too dangerous for patients 
with metastatic cancer. Schoenbach et al.!*! 
gave this folid acid antagonist to patients with 
cancer of the lung and breast. 

Amethopterin. 4-Amino-N-methyl pteroyl- 
glutamic acid has also been used extensively 
as an antileukemic 
187.191 Schoenbach et al.'4! reported this folic 
acid antagonist effective against neoplasms of 
the lung and breast. 

Amino-an-fol. Wright et al.'*! administered 
this folic acid antagonist orally and intra- 
muscularly to patients with leukemia, Hodg- 
kin’s disease, lymphosarcoma, etc. Farber®? and 
Reinhard et al.'*® caused remission in patients 
with acute leukemia. 

Pteroylglutamic Acid. Bichel" reported tem- 
porary remissions with PGA in an eighteen 
month old girl. Meyer et al.!°* caused remis- 


* See references 12, 14, 16, 26, 32, 33, 35, 48, 52, 66, 
73, 81, 97, 103, 125, 136, 148, 150, 161, 184, 187, 190, 
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sions in leukemic patients with pteroyl tri- 
glutamic acid. 


HORMONES 


Androgens. Many reports have been made 
on the current use of testosterone in the treat- 
ment of cancer of the breast.* St. John'™ suc- 
cessfully treated papillary cystadenocarcinoma 
of the ovary with intramuscular injections of 
testosterone. Strohl'® treated a patient with 
this hormone for metastasis of the femur. 
Lemon et al.*! caused regression of adenocarci- 
noma of the thyroid with testosterone. Methyl- 
testosterone has been used successfully in the 
treatment of cancer of the breast.”:"7? The 
use of androgens in neoplasms of the breast has 
also been recorded by Gardini,*® Herrmann® 
and Nathanson.!" 

Estrogens. Stilbestrol has been employed 
successfully in the treatment of mammary 
cancer.”:'72 This estrogen has also been ad- 
ministered to patients with prostatic carci- 
Diethylstilbestrol is another estro- 
gen which has been employed in cancer 
of the and in prostatic 
carcinoma,''8 

Several reports have been filed on the use 
of estradiol in therapy of cancer of the breast.*': 
61.172 Smith et al."? reported good results in the 
treatment of prostatic carcinoma with chloro- 
trianisene (TACE®). Two reports have been 
made on the administration of progesterone 
for prostatic cancer.”!:* Smith also employed 
estrogens in patients with prostatic carci- 
noma."! Harrison et al.** combined estrogen 
therapy with orchiectomy in the treatment of 
prostatic cancer. Further reports on estrogen 
therapy for neoplasms of the breast have been 
made by Adair,! Garland, Herrmann,®” 
Lowenhaupt,” Nathanson,'” van Winkle'”®!7 
and Walpole.!” 

ACTH. This miracle drug is finding in- 
creasing applications in the chemotherapy of 
neoplasms. It has been employed extensively 
in the treatment of leukemia,f Hodgkin’s 
disease, *:4#:44.51 lymphosarcoma, 
multiple myeloma,** lymphoblastoma, '** myco- 
sis fungoides,"! beryllium granulomatosis,** 
adenoma of the pancreas** and carcinoma.'7:1 


* See references 1, 4, 10, 27, 30, 31, 39, 47, 57, 61, 69, 
86, 95, 98, 99, 101, 109, 126, 128, 144, 170, 172, 176, 
177, 183. 

t See references 3, 37, 40, 42, 43, 49-51, 67, 122-124, 
142, 143, 154, 158, 159, 163, 164, 173, 188, 162. 
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Saunders and Adams!” reported no effect of 
ACTH on leukemia. 

Cortisone. This steroid hormone also has 
found wide usefulness in the treatment of leu- 
kemia,* Hodgkin’s |ympho- 
Sarcoma, ‘!:43.123,124, 159,178 lymphoblastoma,'™ 
multiple myeloma** and carcinoma." 

Adrenal Cortex Extract. Saunders and 
Adams" recorded no effect of the extract on 
chronic lymphatic leukemia. 

Pituitary. Wachtel!” decreased the size of 
carcinoma and sarcoma in patients through 
subcutaneous injections of extracts of the 
posterior lobes of the pituitary gland of cattle. 

Steroid Hormones. Emerson et al.” de- 
scribed the histologic alterations in cancer of 
the breast treated with steroid hormones. 


MISCELLANEOUS 


Podopbyllin. Painting with podophyllin has 
been used in treating skin cancer.*:16.189.193 
Sims and Pensky' reported no appreciable 
clinical improvement following the application 
of this agent to basal cell epitheliomas. Sulli- 
van'™ cured warts by applying podophyllin- 
toxin. 

Colchicine.® Levine®? obtained arrested 
growth of carcinoma when patients were in- 
jected with colchicine. 

Hyaluronidase Inhibitor. Kiriluk et al.” 
noted inhibition of neoplasms in patients given 
this enzyme inhibitor. 

Penicillin. Bierman et al."* in their study 
of antibiotics and transfusions found that intra- 
muscular injections of penicillin increased the 
survival time of children with lymphogenous 
leukemia. 

Rabies Vaccine. Pack!” noted improve- 
ment of a patient with skin cancer and another 
with a tumor of the liver when Harris’ rabies 
vaccine was injected intramuscularly. Higgins 
and Pack’? recorded eight definite regressions 
in patients with multiple metastases of mela- 
noma treated w. h rabies vaccine. 

Urine Extracts. Swann and Zelman,'’® by 
the parenteral use of extracts of urine from 
patients with chronic myeloid leukemia, caused 
temporary remissions in one patient with acute 
lymphoblastic leukemia. 

Chymotrypsin. West" reported that intra- 
muscular injections of this enzyme had 
no effect on the growth of lung carcinoma, 


* See references 3, 42-44, 49, 51, 123, 124, 142, 143, 
154, 158, 159, 162-164, 173. 
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lymphosarcoma and other neoplasms in fifteen 
patients. Shimkin et al.'® reported negative 
results in ten cases of adenocarcinoma, 
melanoma, etc., following parenteral injections 
of this enzyme. 
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POLLARD ET AL. recently surveyed thirty-eight patients with chronic 
duodenal ulcer upon whom a vagotomy (with or without gastroenter- 
ostomy) had recently been performed. About 85 per cent obtained satis- 
factory results. In previous years these same surgeons performed subtotal 
gastrectomy for chronic duodenal ulcers and obtained a similarly suc- 
cessful result in about 85 per cent of the cases. However, the vagotomy 
patients, a few years hence, may show a greater number of relapses, in my 
opinion. On the other hand, the mortality is apt to be much greater on the 
gastrectomized than on the vagotomized patients. (Richard A. Leonardo, 
M.D.) 
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Pulmonary Arteriovenous Fistula 


A CASE REPORT WITH TREATMENT BY BASILAR SEGMENTAL RESECTION 


Maysor Henry P. Rosack, M.c., Cot. S. W. Frencn, 111, M.c.,* Diplomate, American Board of 
Surgery, aND Lt. Cot. J. S. PAu, M.c., Diplomate, American Board of Surgery, Washington, D. C. 


pea are becoming increasingly aware 
of pulmonary arteriovenous fistulas, as evi- 
denced by the numerous diagnosed and sur- 
gically corrected cases which have appeared in 
the recent literature, but the actual incidence 
of this condition remains to be demonstrated. 

Pulmonary arteriovenous fistula is not con- 
sidered a disease entity in itself but is a part of 
a vascular defect presenting a varied pattern 
dependent upon the extent and location of asso- 
ciated vascular lesions. The disease complex 
has been referred to as Rendu-Osler-Weber’s 
disease, hereditary hemorrhagic telangiectasis, 
and less often as cavernous hemangioma of the 
lung or familial telangiectasis. 

From the earliest times'~* up to the year 
1944, 1,000 cases of hereditary hemorrhagic 
telangiectasis have been reported.‘ The hered- 
itary transmission of this disease had been 
referred to repeatedly and is generally accepted 
as fact.*-'! Characteristically, multiple telan- 
giectatic lesions of the facial skin, neck and lips, 
lesions of the mucous membranes, and lesions 
of the gastrointestinal tract as well as of various 
viscera occur. However, in none does it assume 
the striking form as it does when associated 
with a pulmonary arteriovenous aneurysm. !?~** 
In this situation the triad of cyanosis, poly- 
cythemia and clubbing of the fingers and toes 
becomes evident.** In considering what mod- 
ern surgical technic can offer the removal of a 
rather dangerous pulmonary lesion, each of the 
various forms of this condition presents sep- 
arate and distinct problems. 

In a review of pulmonary arteriovenous aneu- 
rysms in 1951 Blades and Beattie® reported at 
least fifty-three diagnosed cases, with thirty- 
three of the patients having undergone corrective 
operations. As recently as 1939 an antemortem 
diagnosis was first made of this condition. This 
was with the use of an intravenous contrast 


* Transferred to Letterman Army Hosp., San Fran- 
cisco, Calif. 


medium. The second antemortem diagnosis— 
the first to be cured by operation—occurred in 
1942. A pneumonectomy was performed for 
lesions in the right middle and lower lobes.'” 

Pathology. A pulmonary arteriovenous fis- 
tula is essentially a direct communication be- 
tween a distended afferent artery and a dis- 
tended efferent vein, through one or several 
larger vascular trunks or a tangle of vessels in- 
stead of through the capillaries.?* Although the 
pathogenesis is theorectic, reference is made to 
the plausible explanation offered in the common 
capillary plexus origin of arteries and veins.* 
Since there is absence of the muscle layer in the 
walls of the involved vessels, the probability of 
angioblastic activity and eventual fusion pre- 
sents itself.?* It is also possible that the absence 
of muscle is secondary to degenerative changes 
in the walls of the vessels.” 

If pulmonary arteriovenous fistula is consid- 
ered as part of hereditary hemorrhagic telan- 
giectasis, it immediately becomes apparent that 
room to grow or expand exists most favorably 
in pulmonary tissue. It may be more proper to 
call these lesions arteriovenous aneurysms. 

Pathologic Physiology. It is stated that 25 
to 30 per cent of the blood volume must be 
shunted before cyanosis develops. The symp- 
toms of this shunting, as seen in the third de- 
cade, are those of chronic anoxia.**:8 There 
is polycythemia, an increased blood volume 
with a normal plasma volume and an increased 
hemoglobin concentration proportional to the 
degree of unsaturation of the arterial blood.** 
Sequelae of the polycythemia, manifested by 
thrombotic involvement of the smaller vessels 
of the central nervous system, give rise to symp- 
toms such as vertigo, headache, convulsions, 
syncope, paresthesia, dysarthria or dysphagia,” 
making it difficult to exclude the possibility of 
the presence of an arteriovenous communica- 
tion within the brain itself. The danger of a 
lethal pulmonary hemorrhage is always present. 
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Fic. 1. Postero-anterior x-ray of the chest showing the increased density between the right hilum and the cardio- 


phrenic angle. 


Fic. 2. Postero-anterior angiocardiogram showing the pulmonary artery entering and the pulmonary vein leaving 


the arteriovenous fistula in the right cardiophrenic angle. 


Diagnosis. Cyanosis, clubbing and_poly- 
cythemia, with or without telangiectases or 
hemangiomas of the skin or mucous mem- 
branes, are found in this condition.* A mur- 
mur is usually present directly over the lesion. 
It is loudest on inspiration and is continuous 
throughout the cardiac cycle. The heart is 
usually normal in size and without electrocar- 
diographic changes. 

Roentgenograms will usually show an in- 
creased density continuous with the vascular 
shadows of the hilum. These densities, how- 
ever, may be multiple and bilateral. An abso- 
lute diagnosis of the lesions in the lung found 
radiographically depends on angiocardiography. 

Fluoroscopically, the mass in the lung may be 
seen to pulsate with the cardiac cycle and is 
altered in size.”* 

Differential Diagnosis. An aneurysm of the 
pulmonary artery must be ruled out. The x-ray 
appearance is somewhat similar, but this lesion 
is quite rare and blood studies are usually nor- 
mal in this condition. In addition, there is no 
cyanosis or clubbing of the fingers. Ordinariiy 
congenital heart disease can be ruled out by 


physical examination and other diagnostic pro- 
cedures. Absence of basophilic stippling and 
immature white cells will distinguish polycy- 
themia vera from pulmonary arteriovenous 
aneurysm. Metastases, adenomas, cysts and 
tuberculomas must all be differentiated. 

Singer and Wolfson,” in a very fine analysis 
of the common distinguishing features of hered- 
itary hemorrhagic diatheses, pointed out that 
with a normal bleeding time and a negative 
tourniquet test hereditary hemorrhagic telan- 
giectasis is present in its purest form. If positive 
tourniquet tests have been reported, a search 
should be made for the coexistence of pseudo- 
hemophilia or hereditary familial purpura. In 
addition, platelet alterations, as in thrombo- 
cytopenic purpura or thrombasthenia and other 
disturbances of the hemostatic mechanisms 
such as hypofibrinogenemia and hemophilia, 
are usually present in the differentiation of the 
hereditary hemorrhagic diseases. 

Treatment. The treatment of pulmonary 
arteriovenous aneurysms is surgical to obviate 
the hazard of a future lethal pulmonary hemor- 
rhage or thrombotic episode due to the polycy- 
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themia. Conservation of as much lung tissue as 
possible is of prime importance since these le- 
sions are apt to be multiple and bilateral. 


CASE REPORT 


A twenty-three year old white man was ad- 
mitted to an Army hospital after twelve hours 
of hemorrhage following the extraction of teeth. 
He was subsequently referred to Walter Reed 
Army Hospital for definitive therapy. 

There was a history of cyanosis, dyspnea on 
exertion with associated chest pain, difficulty in 
swallowing, headaches lasting up to a week un- 
relieved by aspirin, and blurring of vision in in- 
termittent attacks since childhood. Four to five 
months before admission he had aching pains in 
his legs and knees, especially while walking. 

The patient’s mother had been cyanotic for 
as long as he could remember. She also had fre- 
quent attacks of epistaxis without associated 
trauma. A maternal uncle had episodes of 
epistaxis and “bleeding from the eyes.” The 
patient’s brother had a tendency to bruise 
easily and as a child had had episodes of epis- 
taxis without cause. 

On physical examination there were scattered, 
small, telangiectatic lesions on the skin of the 
upper and lower lips, chest, hands, back of the 
neck and on the nasal septum. Auscultation of 
the chest revealed a continuous murmur over 
the right posterior base accentuated with sys- 
tole and inspiration. There was clubbing of the 
fingers and toes with cyanosis of the nail beds. 

Chest films and fluoroscopy showed a slight 
increase in the vascular markings at the right 
hilum. These markings were continuous with a 
globular mass posteromedially in the right base. 
(Fig. 1.) There were pulsations of this mass, as 
well as alterations in its size with Valsalva and 
Mueller maneuvers, demonstrable fluoroscop- 
ically. Rapid sequence angiocardiography dem- 
onstrated a filling of the pulmonary artery first, 
then the mass, and immediately thereafter the 
pulmonary veins, so that on the last film all 
three structures were visible. (Fig. 2.) At the 
time of admission to Walter Reed Army Hos- 
pital hemoglobin was 17.9 gm. with a hemato- 
crit of 54 per cent. The red blood count was 
6.05 million; bleeding time, 7 minutes; coagula- 
tion time, 3 minutes; platelet count, 486,460. 
Esophagoscopy and gastroscopy were negative 


for any abnormality. Stool specimens were neg- 
ative for blood. 


Fic. 3. Photograph of pulmonary arteriovenous fistula 
at operation showing the fistula on the diaphragmatic 
surface of the right lower lobe. 


At operation on May 15, 1952 segmental re- 
section of the basal segments of the right lower 
lobe was performed with complete extirpation 
of the fistula. (Fig. 3.) The patient’s postopera- 
tive course was complicated by a_ broncho- 
pleural fistula which responded to closed 
thoracotomy drainage. The postoperative he- 
mogram returned to normal with a red blood 
count of 4,650,000 and a hemoglobin of 13.1 gm. 
The cyanosis completely disappeared. Tourni- 
quet tests performed pre- and postoperatively 
were within normal limits. After complete clear- 
ing of the lung fields the patient was discharged 
to full duty. 


SUMMARY 


The pathology and pathologic physiology in- 
volved in pulmonary arteriovenous fistula is 
reviewed and a case presented in which extirpa- 
tion of the fistula was accomplished by basilar 
segmental resection. The treatment of this con- 
dition is surgical with conservation of as much 
lung tissue as possible. 
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aneurysm of the aorta is not 
generally considered as lying within the 
realm of the surgeon and consequently is not 
often kept in mind in the differential diagnosis 
of abdominal emergencies of puzzling etiology. 
Nevertheless, it occurs with sufficient frequency 
and the surgeon should always remain aware 
of its existence. Needless surgical exploration 
may thus be avoided. Although the majority of 
dissecting aortic aneurysms are treated by the 
internist because the process is confined to the 
chest, a substantial number of them produce 
abdominal pain as the outstanding symptom 
(about 25 per cent in one series of fifty-eight 
cases). Consequently, the surgeon may be 
called to deliberate on the presence of an acute 
surgical condition of the abdomen. Dissecting 
aneurysm may mimic any abdominal catas- 
trophe. I believe most surgeons of experience 
can subscribe with chagrin to the truth of this 
statement. Syndromes resembling acute pan- 
creatitis, acute appendicitis, perforated ulcer, 
mesenteric infarction, peritonitis, ureteral colic, 
etc., are not unusual. The diagnosis unfortu- 
nately is seldom clear and an antemortem 
diagnosis is a rarity. In this respect it may be 
well to point out that only thirteen correct 
antemortem diagnoses were made as recorded 
in the world literature up to 1937. This figure, 
I venture to say, is probably not very much 
higher now. 

Pathology. Dissecting aneurysm is not a 
true aneurysm but the result of the forcible 
cleavage of the walls of the vessel by blood. 
Despite much theorizing the true cause is not 
known. It is now generally believed that such 
conditions as atheroma, arteriosclerosis, lues or 
intimal injuries cannot be indicted. The basic 
cause seems to lie in the media of the vessel 
wall. Localized necrosis of this layer results in 


the formation of cystic spaces of mucoid ma- 
terial. Whether the production of this mucoid 
material is caused by or is the result of disinte- 
gration of the elastic fibers of the media is not 
clear. At any rate this weakness of the media is 
usually present, and any rise in blood pressure 
high enough to rupture the intima over such a 
debilitated area seems sufficient to initiate the 
flow of blood into the cystic media for the 
evolution of a dissecting aneurysm. 

Any sudden increase in blood pressure in a 
hypertensive patient, due to any cause (such as 
sexual intercourse, work, excitement), in the 
presence of a diseased media may be sufficient 
to cause perforation of the intima. Dissection 
of the vessel wall proceeds within the media 
and may continue for considerable distances. 
This process thereby often reduces or obliter- 
ates the natural lumen by pressure extrinsic to 
the intima. Consequently, marked vascular 
disturbances result, with ischemia or even 
necrosis of the organs supplied by the involved 
vessel. Usually external rupture through the 
adventitia produces a lethal hemorrhage. In 
about 10 per cent of the cases, according to 
some authors, the dissecting channel may 
burrow through the intima at another higher 
or lower level and the blood re-enter the vessel. 
In time the false passage may then become 
obliterated and healing may take place. The 
extent of the dissection seems to bear no rela- 
tion to the survival time. Indeed, extensive 
dissection may be quite compatible with life 
as long as there is no break through the 
adventitia. 

Incidence. The frequency of this disease is 
difficult to assess. Dissecting aneurysm has 
been reported at both extremes of age. The 
onset of dissecting aneurysm during the course 
of pregnancy has been notably high. However, 
it seems to occur most predominantly in males 
forty to sixty years of age. With the progressive 
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longevity of our population there is no doubt 
that it will be met more frequently in the 
future. The largest series reported to date has 
been fifty-eight cases. It may be of interest 
that in a series of 8,200 autopsies reported at 
the Massachusetts General Hospital, dissecting 
aneurysm was noted once in every 430 autop- 
sies. Unfortunately, many cases of sudden 
death are not subjected to autopsy. Many of 
these may be due to dissecting aneurysms and 
certified as deaths from other causes such as 
coronary disease (its most prevalent imitator). 
Higher autopsy percentages would unques- 
tionably establish a higher rate of incidence of 
this disease than is presently accepted. 

Diagnosis. Even though there is a much 
greater awareness of this condition at the 
present time, a correct antemortem diagnosis 
is still noteworthy. There are no typical find- 
ings; and because the signs and symptoms are 
so varied and confusing, diagnosis rests largely 
upon the acuity and intuition of the examiner. 
The point has been made that every patient 
with acute abdominal pain who also has high 
blood pressure should be suspected of having a 
dissecting aneurysm as well as an acute con- 
dition of the abdomen. It should be considered 
in any acute abdominal emergency of puzzling 
etiology. Presenting a long list of differential 
diagnoses is of no value in clarifying the pic- 
ture. Any abdominal emergency may be simu- 
lated since the vascular supply of any abdomi- 
nal structure may be shut off or impaired by 
this process. Ischemia of organs is probably 
the fundamental cause of most symptoms be- 
fore actual aortic rupture takes place. Sub- 
sidence of pain should not lull the observer 
into relaxing his vigilance since recurrence of 
pain is common in patients surviving the initial 
episode. Renewed pain indicates either further 
dissection or adventitial rupture. 

Findings. There is a sudden onset of pain 
anywhere in the abdomen and frequently re- 
ferred to the back or into the legs. The severity 
of the pain and the associated symptoms of 
course depend entirely upon the degree and 
rapidity of effusion of blood into the extra- 
vascular tissues and therefore may be extreme 
and agonizing or may be only a moderate ache. 
The distribution of the pain likewise depends 
upon the course taken by the intravascular 
dissecting channel, the vessels and organs in- 
volved, the direction and degree of extra- 
vascular hemorrhage or the degree of ischemia 
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resulting from the compression of the main 
lumen by the mass of blood in the new channel. 
Seepage of blood into the abdominal cavity 
produces symptoms of peritoneal irritation. 
Ischemia and anoxia of the structures deprived 
of blood is plausibly the main source of pain 
in those patients who do not immediately 
succumb to an exsanguinating extravascular 
hemorrhage. 

Vomiting occurs quite commonly. Moderate 
fever and leukocytosis are usually present and 
generally are of no diagnostic significance. 

Rapid pulse and moderate or marked cardiac 
enlargement are usually noted. An electro- 
cardiogram is always of value in that it helps 
to rule out acute myocardial infarction as the 
cause of the presenting syndrome. Left ven- 
tricular hypertrophy is a common observation. 

A characteristic finding is said to be loss or 
diminution of the pulses in one or both legs 
and a marked blood pressure differential be- 
tween the upper and lower extremities. 

Prostration and shock are marked. However, 
the blood pressure remains well above the shock 
level. It is to be remembered that most of these 
patients have a history of hypertension, usually 
of long duration. Furthermore, various authors 
have stressed that even though the patient 
may have a moderate or high pressure upon 
examination, the blood pressure may well have 
been considerably higher before the onset of 
the present catastrophe and that this pressure 
may be at the shock level for this patient, 
while for another patient it might be con- 
sidered normal or above normal limits. 

Mortality. Ninety per cent of patients with 
dissecting aneurysm die within a week of its 
inception, the majority within twenty-four 
hours. A few are said to recover and the 
aneurysm may heal. Occasionally re-entry into 
the lumen may take place and the false passage 
may become obliterated. 

Surgical Treatment. Most patients do not 
live long enough for a diagnosis to be estab- 
lished. There is mention of surgical inter- 
vention in dissecting aneurysms of the iliac 
vessels whereby re-entry of the dissecting 
channel into the natural lumen was performed. 
These reports are scarce and the results pre- 
sumably discouraging. There is no plausible 
reason why some of these aneurysms should 
not be amenable to surgical correction by the 
same means employed today for other aneu- 
rysms. Aortography should be of value in the 
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diagnosis and pinpointing of the lesion in cases 
of gradual onset or prolonged survival time. 
No such studies to my knowledge have been 
reported to date. 


CASE REPORTS 


CaseE1. . Aseventy-three year old white man 
was admitted to the hospital with a history of 
generalized abdominal pain and vomiting of 
twenty-four hours’ duration. His temperature 
was 101°F. on admission and then rose to 103°F. 
Leukocytosis of 29,000 was present. The urine 
contained albumin and hyaline casts. Blood 
pressure was 180/120. At the time of admission 
this patient had spasm of the entire right 
abdomen. Tenderness was marked over Mc- 
Burney’s point and somewhat less pronounced 
over the right hypochondrium. Rebound ten- 
derness was present in both locations. The 
examining surgeon thought that the patient 
had acute appendicitis but, because of the age 
and surgical risk involved, called for medical 
consultation. The medical consultant ordered 
an electrocardiogram which showed evidence 
of myocardial damage and left ventricular 
hypertrophy but did not disclose coronary in- 
volvement. Considerable cardiac enlargement 
was noted. The medical consultant made a 
diagnosis of acute cholecystitis. Before any 
treatment was instituted, the patient died sud- 
denly. Autopsy disclosed a normal abdomen 
with a gallbladder packed with stones. A large 
retroperitoneal hematoma was found and the 
cause of death established as a ruptured dis- 
secting aneurysm of the upper abdominal aorta 
with dissection into the right renal artery. The 
rent in the aorta was about 3 inches long. 
There was no extravasation into the chest. 

Case u. A fifty-eight year old obese man 
was admitted to the hospital because of fever 
and severe pain in the back and right upper 
abdomen. He had been treated at home for one 
week for a “virus infection” without relief. 
Three years previously the patient had been 
treated for what was believed to be a right 
ureteral calculus. He had had hypertension of 
180 systolic for several years. A surgical con- 
sultant found the patient to have a temperature 
of 102°F. The white blood count was 22,000. 
The urine showed casts and red blood cells. 
There was marked tenderness over the right 
kidney. An intravenous pyelogram did not 
visualize the kidney pelves. The surgeon be- 
lieved that the patient had no surgical con- 
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dition of the abdomen, and requested a genito- 
urinary consultation. The urologist ordered the 
patient readied for cystoscopy the following 
day. In the meantime fever and pain had sub- 
sided and the patient wanted to go home. He 
was prevailed upon to stay. That night he 
suddenly went into collapse and was dead in a 
matter of minutes. Autopsy revealed a massive 
retroperitoneal hematoma. A ruptured dis- 
secting aneurysm of the lower thoracic and 
upper abdominal aorta was found, with dis- 
section into the right renal artery. The rent 
in the aorta was 7 inches long. 

In both cases histologic study showed typical 
focal necrosis with mucoid transformation of 
the media. 


SUMMARY 


There is no intent in this paper to review the 
entire subject of dissecting aneurysm, which 
has been fairly well covered in numerous 
articles. Most cases are treated by the internist. 
However, there is a surgical problem. It is in 
those patients with abdominal symptoms that 
the surgeon is confronted with a diagnostic 
dilemma. Presumably, one of four patients 
with dissecting aneurysm of the aorta may 
present signs and symptoms indicating an 
abdominal surgical emergency. 

All patients with hypertension who present 
evidence of an acute surgical condition of the 
abdomen of doubtful etiology should be sus- 
pected of having a dissecting aneurysm or 
aortic rupture. 

Two recent case reports have been added for 
illustration. Both patients entered the hospital 
within a few weeks of each other and their 
hospital course stimulated this paper. 
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MrxeEp tumors of the parotid, serous cell adenomas, benign mucoepi- 
dermoid growths, papillary lymphoid cystadenomas and acidophilic cell 
adenomas, classified as benign by Buxton et al., require in their therapy 
only thorough local excision with preservation of the facial nerve. Malig- 
nant Ilymphoepitheliomas may be benefited by roentgen therapy but the 
other malignant tumors, especially the squamous and gland celled carci- 
nomas, should be submitted to radical excision of the parotid including its 
imbedded facial nerve, and often also including a radical dissection of the 
glands in the neck. (Richard A. Leonardo, M.D.) 
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WITH REPORT OF TWO CASES 


James G. Kanski, M.p., Buffalo, New York 


From the Department of Surgery, Mercy Hospital, 
Buffalo, New York 


gpm textbooks of surgery and pathology 

make little or no mention of chylangioma 
or chylous cysts, a fact which is indicative of 
the rarity of this occurrence. Block® writes that 
they occur once in every 150,000 hospital 
admissions. Hence it is evident that mesenteric 
cysts are sufficiently uncommon to arouse 
considerable interest, for they are the rarest 
of abdominal tumors. Their incidence is best 
illustrated in Table 1. 

A chylous cyst of the mesentery is any cystic 
tumor that contains a milky fluid resembling 
chyle in appearance. 

Warfield?! emphasized that many surgeons of 
wide experience have neither observed nor 
operated upon a patient with a mesenteric 
cyst. The consensus is that the condition 
occurs twice as frequently in women and it is 
rarely found in colored races. Of all the mesen- 
teric tumors, the cystic variety is four times 
more common than the solid type. The cysts 
are usually diagnosed in early adult life, al- 
though they have been found in children. In 
fact, mesenteric cysts have been found at all 
ages, in the fetus and in the octogenarian. How- 
ever, Benedict‘ is of the opinion that no age is 
especially predisposed to abdominal cysts. 


CASE REPORTS 


Case 1. G. L., a twenty-eight year old 
white woman, was admitted to Mercy Hospital 
on September 3, 1951. Her chief complaint on 
admission was that of low abdominal cramp- 
like pain, as well as a similar type of pain in the 
lower back region, over a period of two or three 
months prior to admission. She had felt a 
tumor in the left side of the abdomen for the 
past two months, which was not tender but 
seemed to increase in size; she had no loss of 
weight; bowels were regular. 

The patient was gravida 1, para 1. Her first 


admission was in November, 1949, when sur- 
gery was performed, namely, partial right 
oophroectomy, removal of parodphoron cysts 
(six) right, biopsy of node of broad ligament, 
appendectomy and Coffey hysteropexy. Her 
past history at that time included two previous 


TABLE I 
FREQUENCY OF MESENTERIC CYSTS 


Cases 
Surgeon Hospital Admissions of 
Cysts 
Costello.......| Women’s and Chil-| 28,312 |} 4 
dren’s Hospital, To- 
ledo, O. | 
Judd and Crisp| Mayo Clinic, Roches- |820,000 | 8 
ter, Minn. 
Mercy Hospital, Buf- | 135,743 (25 yr.) 2 
falo, N. Y. 
Loeb..........} Bronx Hospital, New | 105,000 
York, N. Y. 
Los Angeles Hospital, |(1912—-1929) | 
Los Angeles, Calif. | 
Porter. St. Mary’s and St. |200,000 2 
Luke’s Hospitals, | 
Duluth, Minn. 
University of Minne-| 15,000 autopsies) o 
sota Hospital 
Roller.........| University of Penn- 900 surgical | 3 
sylvania (1931-1933) 
University of Cali-| 93,511 
fornia 
Children’s Hospital, | 12,425 | 3 
Los Angeles, Calif. 
General Hospital, Los | 188,921 
Angeles, Calif. } 
Vaughn et al...) Mercy Hospital, Chi- | 750,000 
cago, Ill. 
Massachusetts Gen- |(1900~-1926) | 6 
eral Hospital, Boston, 
Mass. | 


operations for the removal of tumors of the 
female generative system, type unknown. Her 
next hospitalization at Mercy Hospital was in 
April, 1951, at which time x-ray examination 
revealed multiple cysts of the mandible. 
Admission diagnosis was possible adenoma of 
the pituitary, but x-ray examination of the 
sella turcica revealed a generally normal pat- 
tern of trabecular structure and vascular 
grooves in the bony calvarium. The sella 
turcica was of the closed type, small, but had 
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no evidence of osteolytic or erosive involve- 
ment in its surrounding cortical structures. 

Physical examination revealed a well de- 
veloped, well nourished patient who was alert 
and in no apparent distress. Blood pressure 
was 120 80. Head and neck were normal. The 
sternum was depressed below the manubrium 
with a “pigeon breast”’ deformity. Breasts were 
large and pendulous; there were no masses. 
Heart and lungs were normal. The abdomen 
showed scars from previous operations. A 
freely movable mass was felt in the left hypo- 
chondrium which was tender on deep pressure. 
There was a well healed Pfannenstiel scar. 

Laboratory data were as follows: Blood count 
showed white blood cells 10,000; hemoglobin, 
13.5 gm., 87 per cent; red blood count, 4,500,- 
000; polymorphonuclears, 74 per cent; baso- 
phils, 1 per cent; lymphocytes, 25 per cent. 
Serology showed no reaction. Her blood type 
was AB, Rh negative. 

At operation a left paramedian skin incision 
was made beginning to the left and above the 
umbilicus 2 inches and extending downward. 
On entering the peritoneal cavity it was found 
that the omentum was adherent throughout 
the anterior abdominal wall and the previous 
upper abdominal incision. This was freed by 
sharp dissection. All bleeding points were tied. 
Several adhesive bands involving the jejunum 
were freed and the root of the mesentery was 
exposed which showed a baseball-sized, white, 
smooth tumor present in the leaves of the 
mesentery near the root; there were also three 
similar smaller sized tumors. No free fluid was 
present. Two of the smaller tumors were entered 
on attempting to remove them, and a milky 
substance presented itself. The remaining por- 
tions of these tumors were removed. A smaller 
tumor was exposed and removed intact, as was 
the larger tumor, after splitting the mesentery. 
The vascularity of the jejunum was examined 
to make sure that the circulation was not 
disturbed in removing this large-sized tumor. 
The color was good and the cut edges of the 
mesentery were closed with interrupted silk. 

The incision was closed in layers; posterior 
rectus sheath and peritoneum with continuous 
chromic sutures; anterior rectus sheath with 
interrupted wire; skin with skin clips and two 
interrupted dermal stays. 

The postoperative diagnosis was abdomi- 
nal adhesions, chylous cyst, root of jejunal 
mesentery. 
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Postoperative treatment was as follows: 
1,000 cc. beclysl® and 1,000 cc. 5 per cent 
glucose solution intravenously; duracillin,® 
400,000 units every twelve hours; 1,000 cc. 
amigen first day postoperatively. 

The patient had no complications following 
surgery. She was emotionally upset the third 
postoperative day. On discharge the eighth day 
following surgery, the incision was clean; all 
clips were removed. 

Pathologic report revealed the following: 
Gross specimens consisted of a firm nodule 
5 by 4 by 4 cm. On section it appeared to be a 
cystic structure filled with cheesy, pale yellow 
material. The second nodule received measured 
115 cm. in diameter and was also filled with 
creamy, cheesy material. A third specimen was 
a lentil-sized nodule 4 mm. in diameter. 

Microscopically, section through both cysts 
showed a thick fibrous wall infiltrated by 
chronic inflammatory cells. The inner surface 
appeared to be lined by an endothelium. Ad- 
herent to the surface were pink debris and 
foamy cells containing lipoid. The inner wall 
also showed lipoid resorption. One of the sec- 
tions showed a portion of lymph node in the 
wall of the cyst. Altogether the picture was 
that of chylous lymphatic cysts of the mesen- 
tery, nothing malignant. 

Case ul. G. L., a thirty year old white 
woman, was admitted to Mercy Hospital on 
August 23, 1953. Her chief complaint on ad- 
mission was that of low back pain of about 
one year’s duration. She also had a tumor mass 
of the abdomen to the left of the navel, six 
months’ duration, tender. The patient stated 
that she felt nauseated when she pressed on it. 
Bowel movements were irregular and there was 
no history of tarry stools, weight loss or other 
complaints. 

Patient was gravida 1, para 1. She had had 
rickets during childhood. Her first operation 
was in 1942, for a tumor of the stomach. A 
similar operation had been performed in 1951 
(tumor of the abdomen). In 1949 she had been 
operated upon for an ovarian cyst. 

Physical examination revealed a fairly well 
developed, fairly well nourished patient, with 
acromegalic facies, who was coherent and up 
and about. Blood pressure was 110/64. The 
head and neck were normal. Patient had funnel- 
shaped deformity of the sternum and upper 
ribs. A palpable mass the size of a “tennis ball” 
was present in abdomen to the left of umbilicus 


=. 


a 
ig 
ete 
an 
4 
oa 
‘ 
4 
> 


Mesenteric Chylangioma 


—freely movable and tender. The patient had 
a well healed Pfannenstiel scar and left para- 
median scars of the abdomen. 

Laboratory data were as follows: Urinalysis 
was negative for albumin and sugar. There 
were 3—5 white blood cells per high-power field. 
Occasional epithelial cells were noted. Blood 
count showed white blood cells 4,850; hemato- 
crit, 41 per cent; segmented neutrophils, 51 per 
cent; eosinophils, 4 per cent; monocytes, 7 per 
cent; lymphocytes, 38 per cent. Serology 
showed no reaction. Her blood group was AB, 
Rh positive. 

Radiographic examination of the abdomen 
revealed a poorly defined area of increased den- 
sity obscuring the lower portion of the left 
psoas shadow and kidney border and appearing 
to exert an extrinsic pressure defect on the 
medial border of the descending colon; the 
possibility of a soft tissue mass in the region 
of the surgical scar was considered. 

At operation a chylous cyst of the mesentery 


was removed. Excision of a previous, left 


paramedian skin incision was made, exposing 
the anterior rectus sheath which was cut. The 
rectus muscle was split and the posterior rectus 
sheath and peritoneum were cut one-half 
medial to the skin incision. On entering the 
abdominal cavity, a very large grapefruit-sized, 
smooth, milky mass presented itself at the 
mesentery of the jejunum, near the ligament of 
Treitz. The adjacent 16 to 18 inches of jejunum 
was markedly congested, cyanotic, apparently 
due to pressure of the mass on the intestinal 
vessels. Some adhesions were present between 
the loops of the jejunum. These were freed and 
the jejunum together with the involved mesen- 
tery was delivered into the operative area; be- 
cause of the marked involvement of the mesen- 
tery down to its root with this tense, smooth, 
milky mass, a resection of the involved mesen- 
tery and jejunum was performed, removing 
approximately 18 inches of jejunum at least 
3 inches medially and laterally to the involved 
mass. The entire mesentery involved was re- 
moved without disturbing the cystic mass. A 
side-to-side anastomosis was performed; the 
distal loop overlying the jejunum approxi- 
mately 4 inches distal to the ligament of Treitz. 
A two-layer technic enclosure was employed, 
the inner hemostatic layer taking in all three 
layers of bowel with No. o chromic suture. The 
serosa was closed with interrupted Lembert 
suture. Both angles of the anastomosis were 
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reinforced with interrupted silk. Examination 
of the rest of the mesentery revealed an addi- 
tional tangerine-sized, smooth, yellowish cystic 
mass, approximately 6 inches away from the 
resected mass. This was removed by enuclea- 
tion. The rent in the mesentery was closed with 
interrupted silk. No additional masses were 
seen or felt. There were some fine adhesions 
between the loops of the jejunum which was 
otherwise quite clean. The incision was closed 
in layers without drainage; peritoneum and 
posterior rectus sheath with interrupted chromic 
suture; anterior rectus sheath with the same; 
skin closure with skin clips and interrupted 
dermal stay. A transparent plastic type of 
dressing was employed. No gauze was used. 

The postoperative diagnosis was chylous 
cyst. Postoperative treatment included active 
Wangensteen suction for three days. After 
surgery 1,000 cc. of whole blood were ad- 
ministered. Also 1,000 cc. of beclysl with alco- 
hol and 1,000 cc. of trinidex® were given. 
Pantopon® gr. '¢ p.r.n. for pain, 250 mg. of 
streptomycin and 400,000 units of penicillin 
were administered every eight hours; vitamin 
K, 20 mg. every four hours; 1,000 cc. of 10 per 
cent travert® solution; solu B,® 2 cc. given 
intramuscularly; and ascorbic acid, 250 mg. 
every six hours. 

On discharge the eighth day following sur- 
gery, incision was clean; all clips were removed. 

Pathologic report was as follows: Gross ex- 
amination revealed a loop of small bowel 35 cm. 
in length, of normal caliber; the lumen was 
empty. The wall of the bowel was slightly 
edematous but the mucous membrane was not 
remarkable. In the mesentery there was a 
nodular cystic mass 8 by 7 by 614 cm., with a 
lobulated surface, and two other cherry- and 
walnut-sized nodules which appeared yellow 
and cystic and contained creamy thin fluid. 
On section through the larger mass, it appeared 
to be a thick-walled cystic structure. The wall 
was very fibrous, and averaged about 8 mm. 
in thickness. In the wall of the large cyst there 
were several pea-sized daughter cysts con- 
taining creamy fluid. (Fig. 1.) 

Microscopically, section through the bowel 
showed moderate edema of the wall; otherwise 
it was not remarkable. Section through the 
many cystic structures from the mesentery 
showed a varied picture of thin and thick wall 
cysts. Most of the cysts were lined by endo- 
thelium; some showed distinct chronic inflam- 
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Fic. 1. The specimen removed in Case ur. Note the 
smooth tumor mass in the mesentery of the jejunum. 


mation in the wall and evidence of lipoid 
resorption. In addition, many had masses of 
nodular lymphatic tissue in the wall resembling 
lymph nodes. On the outer side of the cysts 
there were many dilated irregular lymphatic 
channels. Section through several of the lymph 
nodes in the mesentery showed a moderate 
chronic non-specific reactive inflammatory 
hyperplasia. A few of the nodules, thought to 
be lymph nodes, had a peculiar makeup of 
dilated lymphatic channels, loose primitive con- 
nective tissue and masses of lymphoid tissue; 
this picture suggests a lymphatic hamartoma. 
Altogether, the anatomic changes were those 
of cystic dilated lymphatic channels filled with 
chylous fluid and many dilated lymphatic 
irregular vessels. 


COMMENTS 


Benevieni, the Florentine anatomist, in 1507 
was the first to observe mesenteric cysts, calling 
them “anatomic curiosities.”” Rokitansky, in 
1842, published the first accurate description 
of a chylous cyst found at necropsy. Plan, in 
1883, reported the recovery of a patient with a 
chylous cyst treated by marsupialization. 

Chylous cysts, cholangiomas, as some refer 
to them, are usually multilocular and occa- 
sionally occur as numerous small swellings of 
the mesentery, intestines, omentum or retro- 
peritoneal organ, according to Thompson and 
Chambers." They are more common in the 
mesentery of the ileum and jejunum than that 
of the colon. They may be simple or multiple, 
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unilocular or multilocular, and may vary in 
size from that of an olive to enormous growths 
fillmg the abdominal cavity. 

Chylous or chylangioma cysts are thought 
by some to arise by obstruction of a lymphatic 
trunk. Ladd and Gross'! doubt this theory be- 
cause of the absence of demonstrable inflam- 
mation or other fibrosing lesions in the mesen- 
tery. They believe that these cysts develop 
from misplaced bits of lymphatic tissue which 
proliferate and then accumulate fluid because 
of lack of a communication with the remainder 
of the lymphatic system. 

It has been suggested that chyle-like fluid 
may come from connections with chyle-bearing 
lymphatics or through fatty degeneration of 
the tissue lining these cysts (foam cells). This 
reasoning follows since chylous cysts of the 
mesentery are found associated with the chyle 
lacteals of the mesentery or the thoracic duct 
in the retroperitoneal space. 

Block® states that the source of chyle in these 
cysts has not been definitely determined, while 
Ewing’ believes that true chylangiomas are due 
to congenital or acquired obstruction of lac- 
teals. Beahrs, Judd and Dockerty* assert that 
mechanical obstruction to the lymphatic vessels 
must be discounted since the cysts have not 
been produced by experimental obstruction of 
the thoracic duct and because of the extensive 
anastomosis of the lymphatic vessels. Lee, 
Ewing’ and others think of trauma as a possible 
cause in some cases, while Dowd?® and his fol- 
lowers believe they are developmental anoma- 
lies. Loeb’? is of the opinion that aberrant 
thyroid, ovarian, splenic or liver tissues may 
be found anywhere in the body. They may also 
migrate and remain between the layers of the 
mesentery. The intervals between the layers is 
reported to be filled with fifty to 150 lymph 
vessels, the superior mesenteric artery and its 
numerous branches that supply the small 
intestines. Lymph glands, as well as varying 
amounts of fatty tissue are also found in this 
mesenteric space. As the layers of the mesen- 
tery are separated, the space becomes larger. 
This happens when a cyst or new growth in- 
vades the locality. 

Slocum" states that cysts of the mesentery 
may be located anywhere from the duodenum 
to the rectum. One-half of the cysts occur in 
the small bowel and one-fourth in the mesen- 
tery of the ileum. The contents of the cysts 
may be clear, milky, sebaceous, bloody, yellow 
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or brown. These cysts are usually benign but 
malignant degeneration can occur which may 
be either carcinoma or sarcoma. Cysts in the 
region of the jejunum and upper ileum are 
chiefly mesenteric in distribution while in the 
ileocecal region they lie in the submucosa or 
muscular layers of the intestinal wall. 

Between the two layers of the mesentery, the 
lymphatics drain the intestines, the efferent 
vessels drain the chyle to the glands and 
eventually bring it to the receptaculum chyli 
and then to the blood vessels which carry the 
blood to and away from the intestines. 

Diversified classifications of mesenteric cysts 
published to date have for the most part only 
added to the confusion concerning the etiology 
and development of chylous cysts. 

Thompson and Chambers" define cholangi- 
oma as a tumor of lymph vessels which con- 
sists of an anastomosing network of lymph 
spaces supported by thin walls or thick septa, 
is lined by endothelium and contains chyle or 
more inspissated fatty material which is often 
blood stained. Endothelium lining the cavern- 
ous lymph spaces may be flattened, or in places 
hyperplastic, proliferating or heaped up into 
layers. Some elastic tissue and bundles of 
smooth muscle may be present in the walls. 
Enteric cysts, according to Warfield,?! have an 
epithelial lining of the intestinal type, whereas 
the cholangioma has an endothelial lining. 
Malignant change is rare. 

Dowd,® Warfield,?! Higgins and Lloyd* re- 
gard chylous cysts as accumulations of chyle 
in pre-existing cysts and not as arising from 
congenital abnormalities or obstruction of the 
lacteals or lymph channels. Other investigators, 
on the other hand, have found evidence that 
these cysts are of embryonic origin and exist 
as definite entities. An obstructive lymph 
angiectatic variety from any cause has been 
questioned by many because it is thought that 
the rich anastomosis of lymph vessels in the 
mesentery and the retroperitoneal region will 
not permit their occurrence. The embryonic 
origin of the lymph angiomatous variety on 
the other hand has many supporters. 

Ewing’ classifies mesenteric cysts as follows: 
(1) lymphatic or chylous; (2) enteric; (3) uro- 
genital; (4) dermoid or teratoid cysts. 

Hill® says all mesenteric cysts are of two 
types: (1) simple, namely, serous, chylous or 
irregular type; and (2) neoplastic, from ecto- 
derm (dermoid), mesodermioma (lymphang), 
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entoderm (enterocystoma), or fetal inclusion 
(teratoma). 

Higgins and Lloyd® state that such adjec- 
tives as lymphatic, chylous and sanguineous 
have no precise bearing on the problem of 
etiology in the classification of cysts of the 
abdomen. 

Beahrs et al.” write that chylous cysts should 
be classified not according to contents, location 
or size, but as to the histopathologic character 
of the cyst wall, known history and etiology. 
The adjectives serous, sanguineous and chylous 
could be used for subgroups. 

Beahrs et al.* suggest the following classifi- 
cation of abdominal cysts: 


A. Embryonic and developmental cysts: 
Examples: enteric, urogenital, lym- 
phoid and dermoid 

B. Traumatic or acquired cysts: In this 
group, cysts may develop following 
forceful injury, which in turn causes 
hemorrhages resulting in sanguineous 
cysts or rupture of lacteals with ex- 
travasation of chyle into the surround- 
ing tissue. 

C. Neoplastic cysts: 

1. Benign 
a. Hyperplasia lymph vessels 
b. Lymphangioma 

2. Malignant 
Sarcomas 

D. Infective of degenerative cysts: 

1. Mycotic 

2. Parasitic (echinococcus) 

3. Tuberculosis 


The symptoms of mesenteric cysts are not 
pathognomonic and a diagnosis of cyst Is 
seldom made before the operation. It is seldom 
possible to distinguish types of cysts except on 
pathologic examination. The presenting symp- 
toms are most frequently those of an acute 
surgical complication. They usually resemble 
those of intestinal obstruction as a result of 
volvulus, angulation of bowel, adhesions, intus- 
susception, stenosis of the bowel or pressure. 
They may resemble those of peritonitis, hemor- 
rhage, rupture of a cyst, torsion or incarcera- 
tion of a cyst or of pressure on various organs. 
In uncomplicated cysts, a centrally located 
palpable tumor which usually is markedly 
mobile in the transverse direction may be found 
on examination. Abdominal distention may be 
noted by the patient. Pain may be generalized, 
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localized or associated with point tenderness. 
Malaise, anorexia, nausea, vomiting, fatigue 
and loss of weight and strength are frequent 
complaints. Physical examination reveals a 
palpable tumor. 

Hinkle" stresses roentgenologic examination 
as a valuable aid for more frequent diagnosis of 
mesenteric cysts, based on visualization and 
localization of these lesions. He concluded that 
the cysts may be seen because of increased or 
decreased density, opaque inclusions or calcifi- 
cation within the cyst wall. 

Prognosis depends on the location and size 
of the cyst, sites of attachment, time of diag- 
nosis and operation, presence of complications, 
whether benign or malignant type of operative 
procedure used and the age and general con- 
dition of the patient rather than any one 
factor alone. 

True mesenteric (lymphatic or chylous) cysts 
and enteric cysts (duplications) are often con- 
fused. The two lesions have somewhat similar 
position in the mesentery but are pathologically 
different and thus require different treatment. 

The enterocystomas are due to cystic dilata- 
tion of a congenital duplication of the bowel. 
The duplication is a thick-walled structure 
which has all the intestinal layers in its wall. 
It lies immediately adjacent to the bowel be- 
tween the folds of the mesentery. The blood 
supply of the duplication is the same as that 
of the adjacent intestines so that the duplica- 
tion cannot be excised without injuring the 
bowel or its blood supply. 

The chylous cyst, on the other hand, is thin- 
walled and has no muscular coat or mucosal 
lining, while it lies in the mesentery space be- 
tween the folds. It can be removed without 
injuring the blood supply of the bowels. 

Intestinal obstruction, either acute or chronic, 
is the most important and frequent complica- 
tion of mesenteric cysts. Other complications 
are: (1) hemorrhage into the cyst; (2) torsion 
of the cyst and (3) rupture of the cyst. 

Complications of chylous cysts are: (1) bowel 
obstruction (30-50 per cent); (2) peritonitis 
secondary to obstruction or rupture of the cyst, 
spontaneous or by direct trauma; and (3) tor- 
sion of the mesenteric cyst (rare). 

A surgeon has a choice of the following oper- 
ative procedures: (1) aspiration (only prelimi- 
nary procedure); (2) enucleation; (3) resection 
and (4) marsupialization. 

Roller'® believes that enucleation carries only 
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a Q per cent mortality while resection mortality 
may reach 30 per cent. 

Marsupialization carries the disadvantage of 
long morbidity with always the possibility of a 
persistent sinus, non-obliteration of the cavity 
and a high incidence of intestinal obstruction 
necessitating further surgery. 

Alesen' is of the opinion that the treatment 
of choice for mesenteric chylous cysts consists 
in their removal by that technic which is best 
adapted to the case seen through the open 
abdomen. 

Marsupialization as a type of treatment was 
considered obsolete by Parsons" in 1936 while 
Beahrs and Judd? used it successfully according 
to case reports in 1950. 


CONCLUSION 


The incidence, etiology, symptomatology and 
treatment of chylangioma or chylous cysts has 
been reviewed. 

Two cases of chylous cysts of the mesentery 
have been presented. One was treated by 
enucleation. The second was treated by bowel 
resection with the involved mesentery cystic 
tumor. 

Chylous cysts are rarely diagnosed before 
operation since they frequently cause no symp- 
toms until complications develop. The most 
consistent abdominal finding that should help 
one in the diagnosing of the presence of a cyst 
is a freely movable abdominal mass. Because 
of their rarity, the causes of chylous cysts are 
difficult to establish definitely. 

Our early diagnosis and improved surgical 
technics, and the present availability of chemo- 
therapy, will contribute toward a considerable 
improvement in the morbidity and mortality 
rates for the removal of chylous cysts. 
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WITH A REPORT OF TWO CASES PRESENTING AS RECTAL LESIONS 


Tuomas A. RODENBERG, M.D. AND ANTHONY V. PosToLorF, M.D., Diplomate, American Board of 
Pathology, Buffalo, New York 


From the Department of Obstetrics and Gynecology and the 
Department of Pathology, Millard Fillmore Hospital, 
Buffalo, N. Y. 


ro gestation is stated to occur approxi- 
mately once in 300 pregnancies.'~* Among 
the more unusual results of such extrauterine 
fetation is mummification or calcification of the 
fetus—the lithopedion or “‘stone child.” It has 
been postulated!:*4 that a fetus which has been 
retained in the uterus for a considerable period 
of time could, by the deposition of lime salts, be 
transformed into a lithopedion, particularly in 
instances of missed labor or missed abortion. 
Others,®* however, believe that calcification of 
the fetus or the membranes, or both, occurs 
only with extrauterine pregnancy. Masson and 
Simon’ state that three conditions are essential 
to the production of a lithopedion: (1) the de- 
velopment of a fetus to at least the third month, 
(2) retention of such a fetus within the abdo- 
men and (3) the absence of infection. Thus it 
would be doubtful if lithopedion formation 
would take place within the uterus, for the 
occurrence of resultant infection in this organ 
would cause destruction of the fetal tissues. 

At present there are two systems of classi- 
fying the condition of calcification, in whole or 
in part, of the products of conception. Kuchen- 
meister’ proposed a most satisfactory grouping. 
In his first category is the lithokelyphos, mean- 
ing stone sheath, the condition in which the 
calcification is limited to the fetal membranes. 
The fetus, which is surrounded by the stone 
sheath, may be subject to some change, but the 
calcifying process does not implicate it. His 
second category is that of the lithokelypho- 
pedion, in which both the fetus and the mem- 
branes are petrified and the amniotic fluid is 
absent, due possibly to leakage or absorption. 
The third division is the lithopedion or stone 
child. In this instance the fetus alone has 
become stony or petrified by the deposition of 
lime salts. 
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Another equally adequate and actually very 
similar classification has been offered by 
Masson and Simon.® They use the term litho- 
pedion to describe the entire group. Litho- 
kelyphos and lithokelyphopedion are retained 
as in Kuchenmeister’s grouping, and the word 
“lithotecnon” is introduced to describe the 
fetus infiltrated with calcium salts, with no or 
only negligible involvement of the fetal 
membranes. 

The incidence of lithopedion formation in 
eccyesis has been variously reported®*** in 
the last decade as 0.81 per cent, 1.5 to 1.8 per 
cent, 2.0 per cent, and 1.03 per cent. Un- 
doubtedly a decrease even in this low incidence 
can be expected since the diagnosis of extra- 
uterine gestation is now made more promptly 
and accurately, and early surgical intervention 
is universal. In 1951 Anderson, Counselor and 
Woolner® reported three cases of lithopedion or 
lithotecnon and stated the total number of re- 
ported cases to be 252 at that time. Four addi- 
tional cases have been reported"’-'* since 1951 
and two cases are presented herein. 

Lithopedions may affect their hosts in vari- 
ous ways. They may be carried for many years 
as asymptomatic, benign foreign bodies, some- 
times being found only at necropsy,*'* or they 
may initiate distressing, disabling and per- 
plexing symptoms, either early or late. Im- 
mediate surgical removal is indicated upon 
recognition.® 

In the two cases reported herein the patients’ 
symptoms and the initial examinations indi- 
cated rectal lesions, the first as a case of appar- 
ent fecal impaction or obstruction due to a 
foreign body and the second as a draining 
rectal fistula. 

Foreign bodies of the intestinal tract are 
found most frequently in the sigmoidal and 
rectal areas because of the anatomic configura- 
tion of these organs. These foreign bodies can 
be grouped according to their origin, as follows: 
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(1) those ingested, (2) those formed within the 
intestinal tract, including the fecal impaction 
resulting from a fecalith or coprolith, (3) those 
from a neighboring viscus and (4) those intro- 
duced via the rectum."* Symptoms depend on 
many factors including the size and shape of 
the material, the duration of its presence and 
the amount of damage caused. The most fre- 
quent symptoms of fecal impaction are those of 
obstipation, coming on rather suddenly with 
some intestinal distention, and rectal pain." 
There may be a frequent desire to defecate. 

An anorectal fistula is an abnormal tract or 
communication connecting the anorectum with 
some adjacent viscus or skin surface. Anorectal 
fistulas are almost always preceded by abscess 
formation in the anal region.’ Pelvirectal 
abscess is not uncommon and its etiology is 
varied, but among the factors giving rise to 
this condition is the traumatism arising from 
the presence of a foreign body. 


CASE REPORTS 


Case1. An eighty-one year old white widow 
was admitted to the Millard Fillmore Hospital 
on August 20, 1952, with the chief complaints 
of lower abdominal pain, slight abdominal dis- 
tention and obstipation of approximately 
thirty-six hours’ duration. There was no nausea 
or emesis. Very little flatus had been passed 
from the onset of her symptoms until the time 
of admission. The past history was essentially 
negative. She had never had any similar epi- 
sodes. She had had no surgery or any serious 
illnesses. She had been pregnant three times 
and had three children. Her menses, except for 
the three instances of pregnancy, had always 
been regular and had terminated thirty-two 
years previously. 

Physical examination revealed no abnormali- 
ties other than distention and hyper-resonance 
of the abdomen. Rectal examination disclosed 
a firm, hard mass obstructing the rectum 
approximately 8 cm. from the anus. Pelvic 
examination showed a marital atrophic introi- 
tus. The uterus was small and anteflexed. Re- 
sults of laboratory studies were within normal 
limits. The diagnosis of fecal impaction was 
made, and because of the patient’s age it was 
decided to remove this obstruction under 
general anesthesia. 

Operation was performed the same day. The 
rectal mass was grasped with a sponge forceps, 


brought into view and carefully dissected from 
the bowel wall to which it was attached. A 
small hole observed in the anterior rectal wall 
was closed. The patient’s postoperative course 
was uneventful and she was discharged on the 
eighth day. 

The specimen removed was an irregular, 
yellowish gray fragment of firm, osseous tissue 
in which two small spicules of bone could be 
seen. These fragments of bone measured ap- 
proximately 12 mm. in length and 1 mm. in 
diameter; their surface was irregular and there 
were numerous small projections. In one area 
of the specimen there were several laminated 
fragments of bony tissue which suggested the 
thoracic cage in outline. Cut section disclosed 
some yellowish cheesy material and small par- 
ticles of bone. 

Microscopic examination revealed multiple 
fragments of partially calcified, degenerated 
bone, hyaline cartilage and necrotic tissue 
intermingled with old blood. Along one edge 
portions of tubal wall with preserved epi- 
thelium were present. 

Case u. A twenty-one year old married 
colored woman was admitted to the Millard 
Fillmore Hospital on October 29, 1953, with a 
history of having dull pain in the suprapubic 
area and in the right lower quadrant of the 
abdomen of about one month’s duration. Fol- 
lowing onset of this pain she said she had 
noticed a whitish mucoid discharge from her 
rectum; one week prior to hospitalization she 
had a rather profuse rectal discharge of a 
yellow, purulent fluid, after which the pain had 
disappeared. A whitish discharge, however, 
continued. Examination by her physician prior 
to admission revealed a marital introitus, bi- 
lateral adnexal tenderness and a fullness in the 
cul-de-sac. The uterus was not enlarged or 
remarkable in any way. Proctoscopy showed a 
fistula draining into the rectum. 

Her past history was non-contributory and 
included no surgery or serious illnesses. Her 
menstrual periods had always been regular with 
the exception of two pregnancies, one at the 
age of fifteen and the other at the age of 
eighteen. Both terminated by spontaneous 
abortion. Subsequent to the first abortion she 
had had a vaginal discharge for which she re- 
ceived oral medication. 

Physical examination showed no abnormali- 
ties except for slight protuberance of the 
abdomen and mild right lower quadrant tender- 
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Fic. 1. Lateral view of gross specimen (lithopedion) removed from abscess cavity in Case u. Fic. 2. Con- 
tralateral view of same specimen. The formation of the rib cage, femur, tibia, fibula and other bones can be 
seen. 


Fic. 3. In the roentgenogram of the specimen, same view as Figure 2, the bony parts 
can be further identified. Fic. 4. This view also clearly demonstrates calcium deposi- 
tion in soft tissues. 
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ness. Sigmoidoscopy revealed an anorectal 
fistula which was surrounded by an area of in- 
flammation and induration. Roentgenographic 
studies included a scout film of the abdomen, 
an upper gastrointestinal tract series and a 
mucosal relief roentgenogram. These were nega- 
tive. Results of laboratory studies were within 
normal limits. 

On November roth a laparotomy was per- 
formed. Lysis of adhesions between the right 
fallopian tube and ovary and the sigmoid colon 
revealed an abscess cavity containing a hard 
calcified mass about 4! cm. in its longest axis. 
This mass had eroded into the rectum. The 
mass was removed and a right salpingo- 
oophorectomy and a sigmoidal loop colostomy 
were performed. Three weeks later an end-to- 
end anastomosis of the sigmoid colon was 
effected. The patient’s postoperative course was 
uneventful and she was discharged on Decem- 
ber 12, 1953. 

The specimen was a partially calcified bone 
structure approximately 4'5 cm. in length and 
2!4 cm. in its widest diameter. This possessed 
the anatomic configuration of a fetus (Figs. 1 
and 2) and consisted of multiple bones, includ- 
ing ribs, scapula, femur and spine. Roentgeno- 
grams of the specimen clearly defined the fetal 
structure. (Figs. 3 and 4.) 


SUMMARY 


1. The incidence and the classification of 
lithopedion formation are reviewed. 

2. Two cases of lithotecnons or lithopedions 
are presented, bringing the total number of 
reported cases to 258. 

3. In one case the patient apparently had 
carried her calcified fetus as an asymptomatic 
foreign body for over thirty years. 


4. In both cases the presence of the litho- 
pedion resulted in rectal symptoms and lesions. 
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A Review of Causes of Death in 3,747 
Subtotal Gastric Resections for Peptic Ulcer’ 


Pau E. Gutman, M.p., Diplomate, American Board of Surgery, Altoona, Pennsylvania 


study was undertaken for two pur- 
poses: (1) to determine the mortality rate 
for subtotal gastric resections for peptic ulcer in 
the Veterans Administration Hospitals and 
(2) to study the pathogenesis of the causes of 
death so as to present suggestions for lessening 
this mortality. 

Our statistics are based on replies to a 
questionnaire sent to 150 of the Veterans 
Administration Hospitals. The figures are not 
complete because data could be obtained from 
only eighty-eight of these. However, 3,747 sub- 
total gastric resections for peptic ulcer were 
reported. Most of these procedures were per- 
formed from 1946 to 1951; a few were done as 
far back as 1942. 

It is interesting to note that the hospitals 
that furnished the data varied in size from less 
than 25 to 1,000 general medical and surgical 
beds. The smaller services were at tuberculosis 
or neuropsychiatric institutions. Some had 
Dean’s Committee supervision but most did 
not. Visiting surgeons performed or assisted 
with very few of the operations. Many full-time 
and resident surgeons with varied surgical back- 
grounds participated in the series. 

Sixty-five complete and unselected records of 
patients who died were loaned to us for review. 
When these charts were studied for the patho- 
genesis of the causes of the deaths, valuable 
lessons were learned that may permit reduction 
of the mortality rate to a small fraction of 
1 per cent. The surgical death rate in this group 
was 2.82 per cent during the ten-year period 


from 1942 through 1951. It was 2.65 per cent’ 


for operations performed in 1950 and 2.51 per 
cent for those done in 1951. (Table 1.) 

These figures parallel those of other large 
series. The mortality rates at the Mayo Clinic! 
for subtotal gastric resection for benign gastro- 
duodenal disease was 1.7 per cent in 1950 


(639 cases) and 2.6 per cent in 1951 (660 cases). 
At the Lahey Clinic? the rate was 2.57 per cent 
for 1,600 such operations as reported in 1952. 
Among the 893 operations surveyed at the 
University of Minnesota* from 1940 through 
1949, the mortality rate was 4.9 per cent, al- 


TABLE I 
MORTALITY RATES 
Mor-| No. 
Source Year | tality of Comments 
(%) | Cases 
University of Minnesota |1940—-49| 4.7 893 | Rate for later 
cases in this 
series was 
2.7% 
Veterans Administration |1942-51| 2.82 | 3,747 
1950 | 1.7 639 | For benign 
1951 2.6 660 gastro- 
duodenal 
disease 
Veterans Administration! 1950 | 2.65 678 
1951 2.51 835 
2.7. | 1,600 | For duodenal 
ulcer, re- 
ported in 
1952 


though during the latter part of that series it 
fell to 2.7 per cent. 

The causes of death in the sixty-five cases 
reviewed in detail may be classified as follows 
to stress the pathogenesis: 


I. Deficiencies in preparation—eight patients. 
A. Inadequate nutritional preparation— 
five patients. These patients had lost 
much weight but had received inade- 
quate preoperative blood, intravenous 
proteins, electrolytes and oral feedings 
to restore their blood volume, protein, 
electrolyte and nutritional balance. The 
deaths were due to edema of the lungs 
and stoma, and delayed shock. 
B. Failure to evaluate a liver deficiency 


* An unselected series from eighty-eight Veterans Administration Hospitals. Approved for publication by the Chief 
Medical Director of the Veterans Administration. The statements and conclusions of the author do not necessarily 
reflect the opinion or policy of the Veterans Administration. 
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strongly suggested by hepatomegaly— 
one patient. Death occurred on the 
twelfth postoperative day due to liver 
failure. 

C. Failure to take preoperative electro- 
cardiograms in patients more than fifty 
years old—two patients. These died of 
coronary occlusion on the second and 
eighth postoperative days. 

II. Severe hemorrhage after operations for 
bleeding ulcers—twelve patients.®*. 

A. Inadequate or no treatment to the 
bleeding ulcer at operation—nine pa- 
tients. 

*B. Bleeding from a small esophageal ero- 
sion after a gastric resection for duo- 
denal ulcer—one patient. 

C. Insufficient preoperative blood to re- 
suscitate the patient adequately for 
operation—one patient. 

*D. Preoperative liver necrosis due to pro- 
longed hemorrhagic shock’ (two weeks) 
—one patient. 

Of the patients who had inadequate treatment 
to the bleeding ulcers, one also had his hepatic 
artery ligated accidently, and another had 
severe injuries to the common bile duct. In a 
third, the operation was started when the blood 
pressure was not obtainable. 

*III. Central nervous system complication— 
one patient (brain tumor). 

IV. Pulmonary complications—eight pa- 
tients. 

A. Pulmonary embolism—four patients. 
Three were not ambulated early. 

B. Atelectasis—three patients. None were 
treated strenuously with forced respira- 
tion, tracheal aspiration or broncho- 
scopy; one had aspirated vomitus; one 
was given massive intravenous infu- 
sions even after the diagnosis was made. 

C. Pneumonia—one patient. This man had 
an undiagnosed septic temperature for 
two weeks before operation. As no ade- 
quate studies of the chest were recorded 
the patient may have had pneumonia at 
the time of the gastric resection. 

V. Post-transfusion uremia—four patients. 
All of these patients had acid urine when trans- 
fused. No alkalinization had been attempted.” 

VI. Operative factors—thirty-two patients.® 

A. Peritonitis, cause undetermined—two 
patients. These had severely obstructed 

* Presumably unavoidable deaths. 
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stomachs but had not been lavaged 
preoperatively. 


B. Injury to the esophagus due to too high 
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. Laceration of the jejunum by a tension 
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resection—two patients. 


. Perforation of the duodenal stump— 


fifteen patients: (1) Obstruction by a 
short antecolic jejunal loop—two pa- 
tients. (2) Stenosed distal gastrojeju- 
nostomy stoma—one patient. (3) Unde- 
termined cause (no operative report)— 
one patient. (4) Undetermined cause 
but no drain had been inserted—one 
patient. (5) Closure of the stump 
through inflamed tissue with the ulcer 
left in but no drainage or jejunal aspira- 
tion proximal to the stoma—seven 
patients. (6) Removal of a bleeding 
duodenal ulcer without drainage—one 
patient. (7) Massive separation of a 
gastroduodenostomy—one patient. (8) 
Resection of 11 cm. of duodenum (inad- 
vertent)—one patient. 

Perforation of the transverse colon due 
to mid-colic artery thrombosis caused 
by a short antecolic jejunal loop—one 
patient. 

Perforation at the gastrojejunostomy in 
an extremely malnourished patient with 
preoperative obstruction but no lavages 
—one patient. 


. Unrecognized rupture of the spleen at 


operation—one patient. 
Mesenteric thrombosis—one patient. 
Acute cardiac arrest—two patients. 


suture—one patient. 


. Massive pancreatic damage with resec- 


tion of suspected carcinoma—one pa- 
tient. 

Evisceration during bronchoscopy for 
atelectasis after aspiration of vomited 
blood following return from the oper- 
ating room. No tension sutures had 
been used—one patient. 

Gangrene of the duodenum after much 
trauma to it—one patient. 

Torsion of the jejunum with gangrene— 
one patient. 


. Abscess of the pancreas due to perfo- 


ration of the duodenal stump into it but 
with no drainage into the peritoneal 
cavity—one patient. 


O. Excessive amount of surgery (subtotal 


* Presumably unavoidable deaths 
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gastric resection after resection of gan- 
grenous ileum in a patient with intesti- 
nal obstruction)—one patient. 


CONCLUSION 


1. The mortality rate in an unselected group 
of 3,747 subtotal gastric resections for peptic 
ulcer done in Veterans Administration Hospi- 
tals from 1942 to 1951, inclusive, was 2.82 per 
cent. It was 2.51 per cent for the operations 
done in 1951. 

2. Detailed review of sixty-five unselected 
records of patients who died suggests that the 
deaths were probably unavoidable in seven. 

3. Classification of the causes of death 
stressing pathogenesis is of greater warning 
value than mere statement of anatomic findings. 

4. With observation of certain fundamental 
cautions the mortality rate should be a small 
fraction of 1 per cent. 

5. These data are submitted with apprecia- 
tion of the conscientious efforts of the excellent 
surgeons involved and with understanding of 
the difficulties and dangers of “long-distance” 
evaluation. 
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Control of Hemorrhage—or Transfusion 


Morais Josepn, M.D., Passaic, New Jersev 


— time immemorial, bleeding has been 
a matter of great concern to the victim 
as well as to the physician. Superficial bleeding 
or an ordinary nosebleed in normal individuals 
may not be a cause of concern. However, 
these same simple types of hemorrhage in a 
patient with bleeding tendencies change the 
picture completely. A simple tooth extraction, 
a minor cut, a routine tonsillectomy or epis- 
taxis may be followed by grave consequences 
and often requires heroic control measures. 

Before the days of abundant transfusions 
and blood banks death was not uncommon in 
these minor accidents and procedures. Even 
at this late date such types of blood loss may 
still be fatal in remote parts of this country, 
to say nothing about the more remote parts 
of the world. 

There are times when absence of the rarer 
blood types makes hemorrhage a real hazard. 
This is particularly true in hemophiliac tenden- 
cies where time is of the essence. Then again, 
in medical centers with our most modern 
facilities, at times the demand for blood in 
general surgery is greater than the supply. In 
fact the ease with which blood can be ob- 
tained often defeats the real object of the 
blood bank. Patients are often hastened to 
surgery without proper building up, even 
when no emergency exists. This tends to ex- 
haust blood banks needlessly. Surgeons should 
begin to consider this phase more seriously so 
as to avoid what occasionally appears like an 
alarming situation. 

This condition makes one wonder if it is 
not wise to prevent blood loss as much as 
possible and abolish this feeling of complacency 
and security induced by the existence of blood 
banks. Until a few years ago the tourniquet 
or actual ligation of bleeding vessels was the 
most potent means of controlling hemorrhage. 

More recently vitamin K was introduced. 
This substance, however, is primarily of value 
in reducing clotting time in hypoprothrombine- 
mia accompanying jaundice, hemorrhagic dis- 
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ease of the newborn and certain liver and 
gallbladder disease with increased prothrombin 
time. Vitamin K cannot be immediately effec- 
tive because it has to be converted by the 
liver to prothrombin before results can be 
obtained. 

Nearly fifteen years ago a_ preparation 
appeared which represented an old folklore 
remedy for bleeding, namely, the extract from 
shepherd’s-purse. Other plants such as wood 
sorrel, rhubarb oxalis, etc., had been tried 
empirically for the control of bleeding. In the 
extract of shepherd’s-purse Steinberg and 
Brown” identified the active principles as 
certain dicarboxylic acids (e.g., oxalic and 
malonic). This resulted in the clinically useful 
scientific preparation called koagamin.® 

At first koagamin was used as a therapeutic 
agent for conditions causing general oozing in a 
wound. More recently, however, koagamin has 
become, in addition, an excellent prophylactic 
hemostatic agent especially in the rhino- 
laryngologic field where tonsillectomies are so 
frequent. The efficacy of this drug is even 
more striking where hemorrhagic tendencies 
are known to exist. 

Our clinical experience with this preparation 
is in accord with the results reported in the 
literature during the past fifteen years. The 
following published reports covering a wide 
range of conditions emphasize this fact: 

General surgery: thyroidectomy,'* gastro- 
intestinal,®?! cholecystectomy for obstructive 
jaundice, appendectomy,”! partial mastec- 
tomy,”! prostatic resection,*:!* prostatectomy.® 

Ophthalmology and otorbinolaryngology: Epi- 
staxis,*7~%?! pre- and post-tonsillectomies,**:*! 
pre- and postadenoidectomies,**! radical an- 
trum operations (Caldwell-Luc), rhinophyma 
and other plastic surgery,”* orbital bleeding.”! 

Obstetrics and gynecology: Uterine bleed- 
menorrhagia,® hemorrhagic fibromas, '* 
postpartum hemorrhages,'*:?! pelvic enuclea- 
tions,'® placenta previa,’® vaginal hysterec- 
tomy,! cholecystectomy,' melena neonatorum." 
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Urology: Bleeding bladder,?! transurethral 
prostatic resection,'* hematuria,®:!?  transure- 
thral prostatectomy.‘ 

Internal medicine: Bleeding peptic ulcers,’ 
hemoptysis,'?*!_ hematuria of various etiolo- 
gies,’ toxic turombocytopenic 


Essentially the diagram devised by Howell 
many years ago has never been materially 
altered. It is believed that koagamin has a 
tendency to separate the calcium ions from the 
prothrombin, thus permitting the latter to act 
more quickly. (Fig. 1.) 


PROTHROMBIN + THROMBOPLASTIN + CALCIUM IONS 
(held neutral by (released by (always present in 
anti prothrombin) disintegration of platelets) normal blood) 
THROMBIN FIBRINOGEN 
(always present in 
normal blood) 
FIBRIN 
(clot) 


Fic. 1. Clotting mechanism of blood according to Howell. 


purpura,*! hemorrhagic purpura,®?! hemor- 
rhage associated with jaundice,?! leukemia?! 
and chronic osteomyelitis.”! 

Although we have observed no untoward 
effects, it would seem wise to exercise caution 
in vascular diseases showing thrombotic tend- 
encies. In our own series extending back eleven 
years we have had no such complication, and 
search of the literature reveals that no case of 
thrombosis has been reported with koagamin. 


ADMINISTRATION 


In spite of its innocuousness, practical appli- 
cation in its use has shown that any initial 
dosage above 5 cc. has proven useless and re- 
fractory. If additional quantities are indicated 
in continued hemorrhage or hemophiliacs, it is 
better to allow a time lapse of two hours or 
more between doses. In this way the beneficial 
effects from this therapy may be prolonged for 
days or weeks. 

All statistical reports as well as our experi- 
ence have shown that this drug has caused 
material reduction in clotting and bleeding 
time in nearly all cases. This reduction occurs 
whether clotting and bleeding times are normal 
or abnormal initially. 

How this result is accomplished has not been 
explained fully, as there are still unsolved 
factors in the clotting mechanism of blood. 


CLINICAL MATERIAL AND RESULTS 


At the Passaic General Hospital the follow- 
ing data were obtained from case records of the 
past eleven years where koagamin was ad- 
ministered: 542 cases of tonsillectomy and 
adenoidectomy;* twenty-five cases of general 
surgery (including twenty-three cases of pelvic, 
or gallbladder and bile duct surgery). 

Recently a check series of twelve cases, 
mostly general surgery, was done against 
twelve control cases in which koagamin was 
not used. (Tables 1 and 11.) 

In this series it will be noted that in the con- 
trol patients bleeding time was increased an 
average of 41 per cent and coagulation time was 
increased an average of 16 per cent one hour 
after operation. However, in those patients re- 
ceiving koagamin the bleeding time was re- 
duced an average of 13 per cent and the coagu- 
lation time was decreased an average of 23 per 
cent one hour after operation. 

From our figures it is clear that in evaluating 
the total effect of koagamin we must also con- 
sider the increase in bleeding and clotting time 
caused by operation alone. We strongly suspect 


* These were uniformly satisfactory from the stand- 
point of minimal bleeding. (About one case a year 
presented a problem of abnormal oozing.) Series of 
Dr. L. M. Matthews. 
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TABLE I 


EFFECT OF KOAGAMIN IN TWELVE SURGICAL CASES 


Case and Date 
Admitted 


E. C., 10/17/53 
E. B., 10/21/53 
C.L., 10/22/53 
A.L., 10/24/53 
R. B., 11/19/53 
M. R., 11/17/53 
M. T., 11/17/53 
B. W., 11/19/53 
T. D., 11/24/53 
F., 11/24/53 
I. N., 12/1/53 

J.R., 12/1/53 


Operation 


Cholecystectomy 
Hysterectomy 

Hernia 

Bilateral hernia 
Postoperative adhesions 
Incision of foot drainage 
Hysterectomy 

Hernia 

Hernia 
Cholecystectomy 
Fistula of anus, hemorrhoidectomy 
Orchiopexy 


Bleeding Time 
One Hour 
Before f 
Operation 
Operation 
115” 
0'30”" 
1’00” 0'45" 
I 0'45" 
I ’oo”’ I 5” 
0'30” 
1’00” 
0'30” 0'30” 
045” 
30” 
0’ 30" 0’ 30” 
13% 
average 
decrease 


Coagulation Time 


One Hour 
Before f 
Operation 
Operation 
315 | 3900 
6'00” 3’ 10” 
3/00" 
sos” 230" 
5 10” 3/00" 
| 4/45" 4/15" 
4/45" 3/00” 
| 3 I 5” | 
23% 
average 
| decrease 


TABLE II 


STUDIES IN TWELVE SURGICAL CONTROLS* 


Case and Date 
Admitted 


G. B., 11/2/53 
A. W., 11/2/53 
D. B., 11/13/53 
M.N., 11/13/53 
A. S., 11/13/53 
B. C., 11/17/53 
E. T., 11/19/53 
C.L., 11/19/53 
D. C., 11/19/53 
W.N., 11/19/53 
N. M., 11/24/53 
B. S., 12/2/53 


Operation 


Saphenous ligation 

Cyst of breast 

Diagnostic dilatation and curettage 
Hysterectomy 

Hernia 

Ganglion of wrist 

Dilatation and curettage 
Abdominal tumor and ovarian cyst 
Tumor of thigh 

Hernia 

Cholecystectomy 

Pilonidal cyst 


Bleeding Time Coagulation Time 
Before One Hour Before | One Hour 
after after 
Operation Operation Operation Operation 
| | 
1'00” 15” 5'00" | 5’00" 
0’30” 0'30” 5’00"" 5'00"" 
1'30” 130” 4/00” 4/00" 
0'30” 1’00” 430” 4/45" 
3/30” 5"30” 
0'45" 1’00” | 3/15" 4/30” 
0'30” 0’30” 5'00" 
1'30” 1'45” 4/00” 5'00" 
1’00” 4/00” 4/35" 
1’00” 1'30”" | 3/00” 
045" 1/15" 3/30” 4/45" 
41% 16% 
average average 
increase increase 


* Did not receive koagamin. 
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that inhalant anesthetics may play a role in 
this increase. 

If this method is followed, the average re- 
duced percentages caused by koagamin are: 
bleeding time, 54 per cent; clotting time, 39 
per cent. 


CONCLUSIONS 


In view of the extensive work done by others 
and our own series of cases as summarized 
herein, representing the prophylactic as well as 
the therapeutic value of koagamin,* I believe 
that the following conclusions are justified: 

1. Koagamin has a unique blood-clotting 
faculty, acting promptly and usually requiring 
only one or two injections. 

2. It is fully compatible with vitamin K 
where it is indicated. 

3. If given promptly and judiciously, it will 
often obviate the use of transfusion and avoid 
waste of precious blood so often required. 

4. Its prophylactic use preoperatively tends 
to reduce blood loss and to facilitate surgical 
procedures. 

5. Where general oozing occurs as in tonsil- 
lectomy, pelvic surgery, breast amputation and 
prostatic surgery, it is particularly valuable. 

6. Over an eleven-year period no untoward 
effects have been observed with the use of 
koagamin in 567 cases. 


Acknowledgment: | wish to express my thanks 
to the personnel of the Passaic General Hospital 
laboratory and others who assisted in the 
preparation of this paper. 
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SURGICAL REVIEW 


Venous Thrombosis and Thromboembolism 


Joun L. Mappen, m.p., Diplomate, American Board of Surgery, New York, New York 


From the Department of Surgery, St. Clare’s Hospital, 
New York, New York 
pre rome formation in the deep veins of 
the lower extremity is a serious complica- 
tion of any illness and one that is a threat to 
the life of the patient. The ideal in the treat- 
ment of this complication is prevention. How- 
ever, if prophylaxis fails, the early recognition 
of the presence of a deep venous thrombosis 
and the initiation of immediate and adequate 
treatment is of primary importance. In this 
presentation a method of management which 
has proved satisfactory is described. 


CLASSIFICATION 


When a thrombus forms in the deep veins of 
the lower extremities, it is classified generally 
into two forms: phlebothrombosis and thrombo- 
phlebitis, a terminology suggested by Ochsner 
and De Bakey.!?:"* 

Phlebothrombosis, or “bland’”’ thrombus 
(Homans’), refers to a thrombus that is either 
non-adherent or very loosely attached to the 
intima and is without any associated inflamma- 
tory reaction. Accordingly, thromboembolism 
is always imminent. 

The term thrombophlebitis is used to indi- 
cate the presence of an inflammatory reaction 
in association with the thrombosis. In this type 
the thrombus is of the adherent variety and the 
danger of thromboembolism is remote. 

The concept that phlebothrombosis and 
thrombophlebitis are different and distinct Is 
believed open to question. It is the opinion of 
the author that the pathogenesis for each is the 
same, but the difference in the clinical mani- 
festations is dependent upon the rate of forma- 
tion of the thrombus and its extent rather than 
upon the presence or absence of an associated 
inflammatory reaction. In thrombophlebitis 
it is believed that the thrombus is extensive 
and the rate of its formation and propagation 
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is rapid. Conversely, in phlebothrombosis the 
extent of the thrombus is limited and the 
rapidity of its formation and propagation is 
retarded. This concept is based on repeated 
observations of patients in whom the first indi- 
cation of the presence of a deep venous throm- 
bosis was the occurrence of either a fatal or a 
non-fatal pulmonary embolus. In many of the 
patients in whom the embolus was not fatal, 
the first indication of its site of origin was the 
occurrence of pain and swelling in one of the 
lower extremities seven to ten days later. 
The end result in the affected extremity was 
not unlike that present in the patients with 
thrombophlebitis. However, occasionally in 
some patients in whom a pulmonary embolus 
is the primary manifestation of a peripheral 
deep venous thrombosis, recurrent pulmonary 
emboli may occur over a period of weeks or 
even months, despite which signs and symp- 
toms related to the lower extremities may be 
either minimal or absent. 


ETIOLOGY 


The exact etiologic factor or factors in the 
formation of a venous thrombosis in the deep 
veins of the legs is unknown. Consequently, 
many postulates have been proposed, a discus- 
sion of which is beyond the scope of this presen- 
tation. However, there are certain predisposing 
causes to the formation of a deep venous 
thrombus that may be enumerated. These are: 
(1) operation, (2) parturition, (3) trauma and 
(4) prolonged confinement in bed, particu- 
larly in the treatment of patients with heart 
disease. In addition there are basic contributory 
factors that are commonly associated with the 
predisposing causes, namely, (1) circulatory 
stasis, (2) hemorrhage, (3) shock, (4) infec- 
tion, (5) malnutrition, (6) anemia and (7) 
dehydration. Contrariwise, there are patients 
in whom venous thrombosis occurs without 
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any evident predisposing or contributory 
cause. Such occurrences serve only to emphasize 
our lack of knowledge relative to specific 
etiologic factors. 

Stasis in the peripheral venous circulation 
is considered one of the most, if not the most, 
important factors in the formation of a throm- 
bus within a vein. The return of the venous 
circulation to the right side of the heart is 
‘gpendent upon five factors, namely, (1) the 
vis a tergo or the force of the heart beat; (2) 
contraction of the muscles in the extremities; 
(3) aspiration action of the thorax; (4) vis- 
cosity of the blood; and (5) the effect of grav- 
ity. Disturbances in one or more of these 
factors that may induce stasis in the venous 
circulation and predispose to the formation 
of a deep venous thrombus are commonly 
present in heart disease, malnutrition, hemor- 
rhage, shock, trauma, dehydration, the im- 
proper positioning of the patient in bed and, 
finally, the use of constricting dressings. 

When one considers these factors, it is 
difficult to explain why, in patients with 
paraplegia of the lower extremities and in- 
fected decubitus ulcers, deep venous throm- 
bosis and pulmonary embolism are compara- 
tively infrequent complications. 


SYMPTOMS 


The symptoms that are related to the pres- 
ence of a deep venous thrombus in one of the 
extremities vary from patient to patient. 
However, when one analyzes carefully the case 
histories, the patients may be divided into 
four group patterns or categories, according to 
the symptoms that are manifest. 

Group I. Objective symptoms present; sub- 
jective symptoms minimal or absent: The 
patients in this group have slight or no sub- 
jective symptoms. However, on examination 
of the extremities the following may be noted: 
(1) tenderness along the plantar surface of 
the feet; (2) pain in the calf on dorsiflexion of 
the foot (Homans’ sign); (3) tenderness on 
compression of the calf, and on palpation a 
feeling of fullness or “‘heaviness”’ of the calf; 
(4) duskiness of the toes and distention of the 
superficial veins (satellite veins of Pratt) on 
dependency; (5) swelling of the ankle or leg. 
The diagnosis in patients in this group is 
dependent upon daily and often repeated ex- 
amination of the lower extremities. Pulmonary 


embolism, although not an initial manifesta- 
tion, may occur as a complication. 

Group II. Subjective and objective symp- 
toms present: In the patients in this group the 
initial complaint is pain in the calf. Upon 
examination of the affected extremity the 
objective symptoms may include one or more 
of those previously described. In this group, 
similarly as in Group 1, pulmonary embo- 
lism may occur as a complication of the venous 
thrombosis. 

Group III. Primary symptoms, pulmonary 
in origin; subjective and objective symptoms 
relative to the extremities, slight to moderate, 
or absent: Usually the initial symptom in pa- 
tients in this group is chest pain. Dyspnea, 
cough and hemoptysis, either singly or com- 
bined, may be present. All too frequently the 
primary diagnosis is pneumonia, particularly 
virus pneumonia. Concomitant with the pul- 
monary symptoms, objective evidence of a 
venous thrombosis may be present. However, 
these objective symptoms may not occur for 
seven to ten days. They even may be minimal 
or persistently absent. 

Group IV. Acute thrombopblebitis and acute 
fulminating thrombopblebitis (phlegmasia cerulea 
dolens): In patients who comprise this group 
the venous thrombus is extensive and forms 
rapidly. It is frequently called the adherent or 
inflammatory type of thrombosis, relative to 
which the complication of thromboembolism is 
considered less likely to occur. Depending upon 
the character and the severity of the symptoms, 
there are two clinical types of thrombophlebitis. 

Type 1: Acute thrombophlebitis. This is the 
type most commonly observed. It is charac- 
terized usually by moderately severe pain in 
the affected extremity, (commonly the left), 
fever (102° to 104°F.) and frequently chills. 
On examination of the extremity diffuse swell- 
ing, ““heaviness,” tenderness, dusky hyperemia 
and an increase in the skin temperature are 
noted. A diminution in the femoral arterial 
pulsation is generally observed. 

Type 11: Acute fulminating thrombophlebitis 
(phlegmasia cerulea dolens). In this type the 
local and systemic reactions of the patient to 
the disease process are more acute and more 
severe. Shock is frequently present and death 
may occur within thirty-six to forty-eight 
hours. Chills are frequent and the fever is high 
(104° to 106°F.). The involved extremity is 
massively swollen and tender. The swelling 
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may extend to the area of the sacrum, the 
lower portion of the abdomen and to the 
opposite extremity. Cyanotic rubor with dif- 
fuse petechial hemorrhages is commonly pres- 
ent. The massive swelling of the extremity and 
the associated reflex arterial spasm may be 
sufficient to occlude completely the peripheral 
arterial pulsation and simulate an embolic oc- 
clusion (pseudoembolic thrombophlebitis). In 
fact, ischemic necrosis of a varying degree may 
occur and require minor or major amputation 
of a part. Furthermore, even though the 
“local” reaction associated with the venous 
thrombosis is severe, pulmonary thromboembo- 
lism may and does occur. Indeed, in some 
patients such a complication has been the 
immediate cause of death. 


DIAGNOSIS 


The diagnosis of deep venous thrombosis in 
one of the extremities is frequently a simple 
one, but in some patients it may prove most 
difficult. However, if one considers the possi- 
bility of its presence, a careful examination of 
the extremities daily, and even twice daily, 
may aid in the making of an early diagnosis. 

Allen! has emphasized repeatedly the sig- 
nificance of a concomitant rise in temperature, 
pulse and respiration as an early manifestation 
of an occult venous thrombosis. In fact, when 
such occurs prophylactic ligation of the super- 
ficial femoral vein bilaterally is advised.! Pain 
and tenderness involving the plantar surface 
of the foot, pain referred to the calf on dorsi- 
flexion of the foot (Homans’ sign), dusky rubor 
of the toes and distention of the superficial 
veins (sentinel veins of Pratt) on dependency 
are all indicative of deep venous thrombosis 
in an extremity. In addition, palpation of the 
calf will frequently demonstrate tenderness and 
a concomitant “‘heaviness”’ in the tissues, with 
diminution in the normal flabby consistency 
and a local increase in the skin temperature. 

The occurrence of pulmonary infarction post- 
operatively is usually prima-facie evidence of a 
non-adherent or loosely adherent venous 
thrombus. Unfortunately and all too fre- 
quently, this primary manifestation of deep 
venous thrombosis may be the immediate 
cause of the patient’s death. In patients with 
mitral valvular disease, congestive failure or 
both, in whom a pulmonary infarct occurs, one 
should consider always the possibility of a 
stasis infarction within the pulmonary circu- 


lation rather than a thromboembolism originat- 
ing in a thrombosis of one of the deep veins of 
the lower extremities. 

A thrombus in the superficial or saphenous 
vein, particularly if it is not a varicose vein, 
may be indicative of primary thrombosis in 
the deep veins. It is believed that in those 
instances in which thromboembolism is asso- 
ciated with venous thrombosis in the super- 
ficial system, the true origin of the embolus is 
most commonly an unrecognized deep venous 


thrombosis in the same or in the opposite 
extremity. 


TREATMENT 


In the treatment of patients in whom deep 
venous thrombosis in one of the extremities is 
present, rigid individualization is practiced. 
However, there are certain basic principles of 
prophylaxis which are believed important and 
generally applicable. Accordingly, a discussion 
of both the prophylactic and definitive methods 
in treatment is presented. 


Prophylactic Treatment 


Prophylactic measures may be used in the 
preoperative preparation, during the operation 
and in the postoperative care of the surgical 
patient. 

Preoperative Preparation. Every patient 
upon whom an elective operation is planned 
should be screened carefully. Dehydration and 
increased viscosity of the blood, predisposing 
factors to venous thrombosis, should be cor- 
rected by adequate fluid and electrolyte 
replacement. Similarly, existing anemia or 
nutritional and metabolic disturbances should 
be treated adequately so that the patient is in 
the best condition possible for the operation 
that is contemplated. If varicose veins are 
present, elastic bandage supports should be 
prescribed or a preliminary corrective opera- 
tion performed, depending upon the exigencies 
of the individual case. 

Safeguards during the Operation. It is 
firmly believed that the incidence of deep 
venous thrombosis as a postoperative com- 
plication will be lessened if undue trauma to 
tissues is avoided. This may be accomplished 
by strict adherence to the tenets of Halsted. 
These tenets embody: (1) absolute hemostasis, 
(2) gentleness and care in the handling of 
tissues, (3) the use of fine sutures and ligatures, 
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preferably silk, and (4) the avoidance of mass 
ligatures and the unnecessary strangulation of 
tissues. In any operation, and particularly in 
those that are prolonged and require radical 
resection of large areas of tissue, shock may 
occur. The prevention of shock by the main- 
tenance of an adequate fluid and blood volume 
is essential. This is best accomplished by the 
continuous and adequate replacement of blood 
loss by transfusions of whole blood, either 
intravenously, intra-arterially or both. 

Postoperative Care of the Patient. The pre- 
vention of circulatory stasis is believed to be 
one of the most important factors in the 
prophylaxis of venous thrombosis. Although it 
is stressed relative to the postoperative care of 
the patient, it is just as important in the pre- 
operative period of preparation and during the 
operation. If stasis of the circulation is to be 
prevented one must: (1) maintain an adequate 
circulating blood volume; (2) provide for an 
uninhibited respiratory exchange and adequate 
pulmonary ventilation; (3) induce the patient 
to exercise the leg muscles actively soon after 
operation; (4) change the position of the 
patient frequently; (5) avoid flexed positions 
of the knee and hip joints and dressings that 
constrict; (6) use the Trendelenburg position 
where indicated as an aid in the return flow of 
blood to the heart. Although early ambulation 
may not lower the incidence of deep venous 
thrombosis, it should be practiced provided 
it does not prove to be an added strain and 
inconvenience to the patient. The use of anti- 
coagulants and/or ligation of the superficial 
femoral vein bilaterally as a prophylaxis for 
deep venous thrombosis is neither practiced 
nor recommended. 


Definitive Treatment 


In the discussion of symptoms the patients 
were classified into four groups according to 
the clinical manifestations that were present. 
In discussing treatment the same group classi- 
fication is used. 

Group I. Objective symptoms present; sub- 
jective symptoms minimal or absent: The treat- 
ment of patients in this group is conservative. 
Initially, absolute bed rest is prescribed and 
the affected extremity is elevated on a pillow. 
The anticoagulant, heparin, is administered 
intermittently by the intravenous route. When 
used in this manner daily determinations of 
the bleeding and coagulation times are not 


required. The anticoagulant is administered 
for nine days in a gradually decreasing dosage. 
The first three days the daily dosage of heparin 
is 150 mg. (15 cc.), 100 mg. (10 cc.) and 150 mg. 
(15 cc.) given at intervals of eight hours (7 A.M., 
3 p.M. and 11 p.M.). The second three days the 
daily dosage is decreased to 100 mg. (10 cc.), 
75 mg. (7.5 cc.) and 100 mg. (10 cc.). During 
the last three days it is further decreased to 
75 mg. (7.5 cc.), 50 mg. (5 cc.) and 75 mg. 
(7.5 cc.). The administration of heparin in 
smaller doses (50 mg.) and at more frequent 
intervals (four hours) is preferred by many. 
However, the previously described method of 
administration has proved satisfactory. 

Dicumarol is an anticoagulant that is in 
popular use. The absolute necessity for a com- 
pletely reliable laboratory and the variation 
in the patient response of the prothrombin 
time to a specific dose of the drug are objec- 
tions to its use. The low cost of dicumarol is 
nullified by the added expense of the daily 
laboratory determinations that are required. 
Similar objections are applicable to the newer 
anticoagulant, Tromexan®. However, these 
objections merely express the opinion of the 
author. 

Penicillin (300,000 units) is administered 
intramuscularly at intervals of twelve hours. 
It has been a common observation that the 
response of the patient to the combined use of 
the antibiotic and the anticoagulant is greater 
than when the anticoagulant alone is used. 

On the second day of treatment active "se 
of the leg muscles is encouraged by prescribed 
exercises. The morning of the third day, and 
daily thereafter, an elastic bandage (A.C.E.) 
support is applied firmly from the base of the 
toes to the tibial tubercle and the patient is 
allowed to walk. Early ambulation prevents 
atrophy of the leg muscles, improves the return 
flow of blood, stimulates the formation of a 
compensatory collateral venous circulation and 
inhibits the propagation of a venous thrombus. 

Allen' has championed strongly the ligation 
of the superficial femoral vein bilaterally as 
the primary treatment of choice, particularly 
as a prophylaxis for thromboembolism. Ad- 
mittedly, a pulmonary infarct is an ever present 
danger. However, the disadvantages inherent 
in the routine practice of a superficial femoral 
vein ligation are believed to exceed the pro- 
claimed advantages. Should a pulmonary 
embolus occur as a complication while the 
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patient is being treated conservatively, ligation 
of the inferior vena cava rather than ligation 
of the superficial femoral vein bilaterally is 
preferred. 

Group II. Subjective and objective symptoms 
present: The treatment for the patients that 
comprise this group is the same as that pre- 
scribed for the patients in Group 1. 

Group III. Primary symptoms, pulmonary 
in origin; subjective and objective symptoms rela- 
tive to the extremities, slight to moderate or absent: 
In this group the initial symptom of the patient, 
and frequently the first evidence of deep venous 
thrombosis, is the occurrence of a pulmonary 
infarct. This may or may not be fatal. In other 
patients in this group symptoms and signs of 
deep venous thrombosis in one of the extremi- 
ties may be present at the time the pulmonary 
infarction occurs. In any event, if the pulmo- 
nary infarction is non-fatal, the main goal of 
treatment is the prevention of recurrent throm- 
boembolism. Accordingly, treatment of choice 
is ligation of the inferior vena cava regardless 
of the paucity or severity of the clinical mani- 
festations in the affected extremity. In the 
treatment of patients in this group many prefer 
either anticoagulant therapy or ligation of the 
superficial femoral vein. If while receiving 
either type of treatment a recurrent non-fatal 
pulmonary infarction occurs, ligation of the 
inferior vena cava is advised. 

Disadvantages in ligating the superficial 
femoral vein bilaterally are as follows: (1) 
The site of ligation may not be sufficiently 
high to be safely above the thrombus. (2) It is 
often time-consuming and frequently may be 
technically difficult. (3) The collateral circula- 
tion is limited and a persistent disabling swell- 
ing of the extremity may occur. (4) A thrombus 
formed proximal to the level of the ligation 
may be the origin of a fatal thromboembolism 
to the lungs. 

Advantages in ligating the inferior vena cava 
are: (1) It is at a sufficiently high level above 
the thrombus. (2) It effects an abundant 
collateral circulation. (3) It interrupts the 
venous circulation from both lower extremities 
at the one operation. 

Shea and Robertson” reported generally 
unsatisfactory late results in patients following 
ligation of the inferior vena cava. However, in 
our own limited experience with eighteen pa- 
tients in whom ligation of the inferior vena 
cava was performed for single or recurrent 
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pulmonary thromboembolism, both the early 
and late results have been completely satis- 
factory. In five of the patients the period of 
follow-up was between a minimum of five years 
and a maximum of seven years. 

Group IV. Acute thrombophlebitis and acute 
fulminating thrombopblebitis (pblegmasia cerulea 
dolens): 

Type 1: Acute thrombophlebitis. The treat- 
ment of patients with this type of deep venous 
thrombosis is conservative. This consists of: 
(1) sedation, (2) bed rest with elevation of the 
affected extremity, (3) continuous warm, 
moist, saline compresses to the whole of the 
extremity, (4) anticoagulant and antibiotic 
therapy as previously described and (5) para- 
vertebral “‘block”’ of the lumbar sympathetic 
ganglia using a solution of procaine hydro- 
chloride (2 per cent). The “block” is repeated 
at eight-hour intervals as indicated. The usual 
technic of injection is the deposition of 5 cc. of 
procaine solution (2 per cent) in the paraverte- 
bral area at the level of the spinous process of 
each of the first four lumbar vertebrae, a total 
of 20 cc. of the solution being used. However, 
equally satisfactory results have been obtained 
by the paravertebral injection of 15 or 20 cc. of 
the procaine solution at the level of the spinous 
process of the first lumbar vertebra. 

Although thromboembolism is not a common 
complication in patients in this group, if it 
should occur, ligation of the inferior vena cava 
is the preferred treatment. An important fea- 
ture of the aftercare of patients in this group, 
whether or not operation has been performed, 
is the continued use of an elastic bandage 
support. This bandage extends from the base 
of the toes to the tibial tubercle. It is applied 
to the affected extremity in the morning before 
arising and removed in the evening after retir- 
ing. The bandage is worn daily for varying 
periods of six to eighteen months or longer, 
depending upon the individual response of the 
patient. When the patient is able to walk 
without the elastic support for ten to twelve 
hours and have minimal or absent subjective 
and objective complaints, its use may be 
discontinued. 

Type 11: Acute fulminating thrombophlebitis 
(phlegmasia cerulea dolens; pseudoembolic 
thrombophlebitis). This is caused by an exten- 
sive and rapidly propagating type of venous 
thrombosis. Characteristically the patients 
are acutely and gravely ill. Death may occur 
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within thirty-six to forty-eight hours. Ac- 
cordingly, treatment of necessity must be 
early and adequate if uniformly successful 
results are to be obtained. Despite the severe 
and intensive local reaction associated with 
this type of venous thrombosis, thromboembo- 
lism (frequently fatal) is not uncommon. 


The use of conservative measures, as pre- . 


viously described, in the treatment of acute 
fulminating thrombophlebitis has proved un- 
satisfactory and is interdicted. Once the diag- 
nosis is established, the best method of treat- 
ment is immediate operative intervention. The 
operative approach is dependent upon the 
clinical findings. If the thrombus has extended 
into the pelvis with associated edema of the 
sacral area, the lower portion of the abdomen, 
and beginning swelling of the opposite ex- 
tremity, the surgical exposure of the vena cava 
is advocated. Characteristically, thrombotic 
occlusion of the lumen of the inferior vena 
cava, in association with a periphlebitic in- 
flammatory edema, is present. The inferior 
vena cava is carefully mobilized and encircled 
by two ligatures of silk (No. 2) which are not 
tied. An incision is made in the inferior vena 
cava and the clots are evacuated. These clots 
usually extend up to the entrance of the renal 
veins, and for their removal “milking” in a 
retrograde manner is required. This is followed 
by an active retrograde flow of blood. The 
proximal ligature is then tied. The clots in the 
distal portion of the vena cava are similarly 
removed by a “milking” maneuver of the 
fingers and the distal ligature is tied. A third 
ligature, transfixion in type, is inserted between 
the proximal and distal ligatures; or if preferred, 
the vena cava is doubly clamped and divided 
between the ligatures and the cut ends occluded 
with transfixion sutures of No. o silk. In the 
immediate and late postoperative phase of 
treatment the use of the elastic bandage 
support, as previously mentioned, is _pre- 
scribed. Anticoagulant therapy is not em- 
ployed postoperatively. 

This method has been used in the successful 
treatment of two patients. In the first patient, 
a twenty-five year old woman, phlegmasia 
cerulea dolens occurred as a complication of 
childbirth. At operation the iumen of the 
inferior vena cava was occluded completely 
with’thrombi to the level of the renal veins. 
The, thrombi were evacuated, and following 
the establishment of an active retrograde flow 
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of blood, the inferior vena cava was ligated and 
divided. The recovery was complete. 

In the second patient, a fifty-six year old 
man, symptoms occurred without any evident 
predisposing or contributory cause. Ischemic 
gangrene of the left foot occurred, for which a 
mid-leg amputation was done. Shortly there- 
after fulminating symptoms occurred in the 
right lower extremity and ligation of the 
inferior vena cava was advised. At operation 
the vena cava was occluded with thrombi to 
the level of the renal veins. The thrombi were 
removed until active retrograde bleeding was 
observed. Ligation in continuity of the inferior 
vena cava was performed using three ligatures 
of silk (No. 2). A complementary right lumbar 
sympathetic ganglionectomy was also _per- 
formed. The improvement in the right lower 
extremity was immediate and pronounced. 
The subsequent improvement was progressive 
and the extremity resumed the normal in 
appearance. Three months postoperatively 
death occurred. Necropsy was obtained. The 
final diagnosis was carcinoma of the body of 
the pancreas. The right lower extremity was 
normal in appearance. 

In patients in whom the thrombotic process 
is more or less limited to the lower extremity, 
the operative approach may be directed to the 
superficial femoral vein. The clots are removed 
and the vein is doubly clamped, divided and 
ligated. The use of this method of treatment 
has not been employed by the author. How- 
ever, complete successes with its use have been 
reported.?:*:!4 Objections to this method of 
approach are: (1) the almost constant finding 
of extension of the thrombus into the iliac 
veins and frequently into the lower portion of 
the inferior vena cava; (2) the danger of 
thromboembolism during or as a complication 
of the operation; and (3) the frequent occur- 
rence of the disease process, either concomitant 
or delayed, in the opposite extremity. 


COMMENT 


There is one type of deep venous thrombosis 
which merits further discussion, first because 
of its relative infrequency, secondly because 
of a lack of uniformity of opinion regarding its 
pathogenesis and treatment, and finally be- 
cause of the high morbidity and mortality 
associated with its presence. I refer to acute 
fulminating thrombophlebitis or phlegmasia 
cerulea dolens. 
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Although phlegmasia cerulea dolens was 
described as early as 1593 by Fabricius Hil- 
danus,® it was only of relatively recent date 
that its diagnosis was commonly made. The 
reports of Trémoliéres and Véran" in i929 and 
Gregoire’ in 1938 were factors in effecting a 
general interest in the condition. In 1949 De 
Bakey and Ochsner? added two cases to the 
three previously reported® in the American 
literature. One patient, treated by operation, 
recovered. The other, not operated upon, also 
recovered but suffered the loss of the large and 
small toes of the left foot and all the toes and 
part of the dorsum of the right foot. In 1950 
Haimovici,’ in a review of the world literature, 
collected twenty-seven cases which did not 
include the two cases reported by De Bakey 
and Ochsner.? In 1951 Miles added one case 
to the fifty-nine previously reported and 
described the effect of ligation of the inferior 
vena cava. In the same year Veal" and his 
associates reported eleven cases and described 
the beneficial therapeutic effect of elevation 
and active, rapid exercise of the muscles of the 
extremity. Subsequent to this, Grant and 
Deddish‘ reported one case, Ellis and Wind- 
ham* two cases, Ossius' five cases, Halligan 
and associates?! two cases, Nifiez Nifiez et 
al.22 two cases, and the author is reporting 
two cases herein. This makes a total of eighty- 
five cases of phlegmasia cerulea dolens re- 
ported up to and including April, 1953. 

In a review of the protocols of many of the 
reported cases one is impressed by the inef- 
ficiency of all forms of conservative manage- 
ment. In 1948 Oaks and Hawthorne!! were the 
first to report and to treat this condition by 
ligation and division of the inferior vena cava. 
The operation was performed on July 16, 1946, 
and complete recovery ensued. In 1950 Young 
and Derbyshire” reported a complete success 
after a double ligation ia continuity of the 
inferior vena cava. The operation was per- 
formed on May 1, 1947. The preoperative 
diagnosis was an embolic occlusion of the left 
common iliac artery. However, at operation 
the true origin of the symptoms, namely, 
phlegmasia cerulea dolens, was recognized and 
the inferior vena cava was occluded by ligature. 
Recovery was complete. In 1951 Miles’ re- 
ported a completely successful result following 
ligation of the inferior vena cava. At operation, 
performed on October 17, 1949, the vena cava 
was doubly ligated with silk (No. 4) and di- 
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vided. To these three cases are added the two 
cases reported herein. The first patient was 
operated upon December 22, 1946, and the 
second on November 22, 1949. In both recovery 
was complete. This makes a total of five 
patients with phlegmasia cerulea dolens treated 
by ligation of the inferior vena cava, in all of 
whom a completely successful result was 
obtained. 

The one common finding in the patients 
described, all of whom were treated by ligation 
of the inferior vena cava, was the thrombotic 
occlusion of the inferior vena cava, which 
occlusion most frequently extended to the 
entrance of the renal veins. In the case re- 
ported by Grant and Deddish,‘ operation was 
not performed. Necropsy showed a thrombotic 
occlusion of the inferior vena cava and massive 
pulmonary embolism. Irreversible compromise 
of the circulation in both lower extremities 
was present. 

In 1949 De Bakey and Ochsner? reported, 
apparently for the first time, a complete success 
in the treatment of phlegmasia cerulea dolens 
following the opening of the superficial femoral 
vein, the evacuation of the contained thrombi 
and then the ligation and division of the vein. 
Ellis and Windham’ employed the same ap- 
proach in two patients, with recovery in one. 
In the patient who died, improvement in the 
appearance of the affected extremity post- 
operatively was observed. More recently 
Ossius' reported its use in four of five patients, 
with complete recovery in all. 

In a review of the preceding it seems logical 
and justifiable to assume that the pathogenesis 
of phlegmasia cerulea dolens is an extensive 
and rapidly propagating thrombus blocking 
the deep veins of one or both lower extremities 
and most frequently associated with either 
partial or complete thrombotic occlusion of 
the lumen of the inferior vena cava. This 
blockage of the deep veins, in association with 
the accompanying extensive and severe edema 
of the extremity, causes a mechanical blockage 
to the arterial and particularly the arteriolar 
blood flow in the distal portion of the affected 
extremity. When this occurs in patients in the 
older age groups in whom varying degrees of 
peripheral arterial insufficiency already exist, 
ischemic gangrene of a part is a frequent occur- 
rence. The role of secondary arterial spasm in 
the pathogenesis of this acute fulminating 
thrombophlebitis, although accepted as impor- 
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tant by many, is believed to be a minor one. 
This belief is supported by the minimal but 
inadequate response obtained after the use of 
single or multiple procaine (2 per cent) “‘blocks”’ 
of the paravertebral sympathetic ganglia. On 
the contrary, the concept of mechanical block- 
age is supported by the excellent results 
obtained, both immediate and late, after the 
surgical removal of the thrombi that occlude 
the inferior vena cava or the superficial 
femoral vein. 

Once the diagnosis of phlegmasia cerulea 
dolens is established, conservative treatment 
is believed interdicted, despite a report to the 
contrary." The prescribed treatment is the 
extraperitoneal exposure of the inferior vena 
cava, the evacuation of the thrombi occluding 
its lumen until active retrograde bleeding 
occurs, and then double ligation in continuity, 
or double ligation and division of the inferior 
vena cava. If preferred, phlebotomy and 
evacuation of the thrombi from the superficial 
femoral vein, followed by ligation and division 
of the vein, may be performed. 
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Epidermoid (Epithelial) Cyst 
of the Phalanx 


Ranges C. CHAKRAVORTY, M.B.B.S., Calcutta, India, AND BrapLey L. CoLey, m.p., New York, 
New York 


From the Bone Tumor Department of the Memorial 
Hospual, New York, New York. 

umors of the bones of the hand are com- 

paratively rare. In a series of 1,211 bone 
tumors, Coley et al.‘ found a total of only 
twenty such cases. Of these, fourteen were in 
the phalanges (ten in the proximal, two in the 
middle and two in the distal). These lesions 
are uncommon and one type, the epidermoid 
cyst, is particularly rare and has until recently 
remained relatively obscure. While these cysts 
have a definite clinical picture and roentgeno- 
graphic appearance, they are not usually sus- 
pected or accurately diagnosed, hence it seems 
worth while to report such a case. 

The presence of epidermoid (cr epithelial) 
cysts in the grasping surfaces of the soft tissues 
of the hand and fingers is a fairly common oc- 
currence. The earliest report of such a case 
was supposedly by Wernher in 1855 and in 
subsequent accounts these cysts have accumu- 
lated quite a varied nomenclature, e.g., 
dermoid cyst, epidermoid cyst, implantation 
dermoid, epithelial cyst and so on. A distinct 
relationship to trauma has long been recognized 
and a significantly large number of cases have 
been described in tailors and seamstresses. 
However, occurrence of an identical lesion in 
the phalangeal bone seems to be quite rare. In 
fact in a recent review Carroll’ found only 
nineteen such cases recorded to which he 
added six of his own. Since then, another such 
case has been reported"® bringing the total up 
to twenty-six. The rarity of this lesion may be 
more apparent than real owing to a failure to 
recognize or report the condition. 


CASE REPORT 


R. R., a well developed white man aged 
thirty-nine, movie-film splicer by occupation, 
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was admitted to the Bone Service of Memorial 
Hospital on October 26, 1953. He complained 
of swelling and pain in the terminal phalanx 
of the middle finger of the right hand. Past 
history was non-contributory except that 
twenty years prior to admission the patient 
had “smashed” the affected phalanx in a 
machine. The wound had healed under con- 
servative treatment and the patient had been 
completely symptom-free except that the 
terminal phalanx had since then remained 
blunt and larger in size than the corresponding 
one on the left hand. Five weeks prior to 
admission he fell striking the affected digit 
but did not notice any particular symptoms. 
A week later, following relatively minor trauma 
while working, he noticed sudden sharp and 
localized pain in the phalanx followed shortly 
by increased swelling and exquisite tenderness. 
He was treated conservatively with rest with- 
out any amelioration of symptoms. However, 
the swelling had gradually subsided until at 
the time of admission, the size of the phalanx 
had (according to the patient) returned to the 
size prior to the present episode. 

Local examination showed a general swelling 
of the terminal phalanx of the right middle 
finger. This phalanx was larger in all dimensions 
than the corresponding one on the left. The 
nail was deformed, being not only larger than 
the one on the left, but also curved in both 
planes. There was exquisite tenderness all over 
the affected phalanx especially on the palmar 
surface. Movements at the distal interphalan- 
geal joint were completely free. There were no 
local or general evidences of infection and the 
epitrochlear and axillary lymph nodes were not 
palpable. Other physical and routine laboratory 
findings were all within normal limits. 

Roentgenograms showed a purely lytic 
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Epidermoid Cyst of Phalanx 


Fic. 1. Anteroposterior roentgenogram. Fic. 2. Lateral roentgenogram; note 


the pathologic fracture. 


Fic. 3. Photograph of the affected finger with the 
contralateral normal one for comparison; note per- 
sistent bulbous swelling of terminal phalanx. 


lesion occupying the middle of the phalanx and 
expanding the cortex on either side. A fracture 
line could be identified crossing the expanded 
cortical shell. There was no periosteal reaction. 
(Figs. 1 and 2.) 

In view of the history, clinical findings and 
especially the roentgenogram, a preoperative 
diagnosis of traumatic epidermoid cyst (with 
pathologic fracture) of the terminal phalanx 
of the right second carpal digit was made. 

On October 27, 1953, under general anes- 
thesia, a radial lateral incision was made on the 
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affected phalanx. The surface of the cyst was 
exposed and the fracture line demonstrated. 
The cyst wall was easily traversed and semi- 
solid grayish white contents curetted out. 
Immediate microscopic examination of smears 
made from the contents were reported as 
showing keratinized debris and benign squa- 
mous epithelial cells. The cyst wall was 
thoroughly curetted, cauterized with a satu- 
rated solution of zinc chloride and packed with 
bone chips from a rib obtained from the bone 
bank. The wound was closed with interrupted 
sutures of silk. Postoperative recovery was 
uneventful. (Fig. 3.) 


COMMENT 


Possibly, because of the infrequency of the 
lesion, a correct preoperative diagnosis of 
epidermoid cyst has hitherto not been reported. 
Thus in 1937 Bissell and Brunschwig? stated 
that “preoperative clinical and roentgenologi- 
cal differentiation of these lesions from other 
processes such as solitary bone cyst, giant-cell 
tumor or chondroma, all of which may produce 
a unilocular cystic lesion in the bone is not 
possible,” and again in 1953 Carroll* makes the 
statement that “where the information can be 
found, no correct preoperative diagnosis has 
been made by roentgenologist or surgeon.” 
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Epidermoid Cyst of Phalanx 


In his recent review of the subject, 
Carroll* describes the usual clinical history and 
findings in typical cases. There is a preponder- 
ance of males, the usual age is from thirty to 
forty, and the majority of patients give a 
spec.fic history of trauma, in spite of such 
traumas being rather frequent in the case of 
the fingers. Again, complete relief of symptoms 
is common following the initial trauma, swell- 
ing being noted after a variable period, about 
ten years on the average. Most patients seek 
advice not because of the swelling but because 
of an acute pain and tenderness in the affected 
finger brought about by some comparatively 
trivial injury which fractures an already 
thinned cortex. In all cases the terminal 
phalanx is the site of the lesion (except in one 
case reported by Sonntag* where the lesion was 
in the second phalanx, the third phalanx having 
been previously amputated), and the symp- 
toms are sharply localized to this phalanx 
alone. 

The roentgenographic features of this case 
have already been described and are apparently 
typical of the lesion, except that occasionally 
in a comparatively early case the cyst may be 
eccentric and there may not necessarily be a 
demonstrable pathologic fracture. 

The gross pathologic disorder is that of a 
thin-walled cyst with typically white and 
caseous contents. Microscopy of the cyst wall 
in amputated specimens reveals a stratified 
squamous epithelium, the contents being 
keratinized debris. 

The usual treatment has been amputation, 
possibly because a correct preoperative diag- 
nosis was not made. However, in view of the 
nature of the lesion, a thorough curettage of 
the cyst with chemical cautery of the wall 
seems justified, at least as the primary treat- 
ment; and if there should be a recurrence, it 
can still be effectively treated by amputation. 

There have been mainly two schools of 
thought with regard to the pathogenesis of the 
lesion. According to the first, there is a trau- 
matic precipitation of activity in intra-osseous 
rests of coiled embryonal gland anlage. The 
more generally accepted theory is that of 
Gross, Reverdin and others,’ according to 
whom the lesion results from the continued 
activity of fragmentary pieces of epidermis 
driven into the phalangeal bone by trauma. In 
fact Behrens’ paper! has photomicrographs* 

* Figures 1 and 2 of the Behrens article." 
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showing the actual path taken by such frag- 
ments. We favor the latter theory. 

The diagnosis of the lesion should not be 
difficult provided a correlation is made between 
the history, physical findings and the roent- 
genogram.®® The fact that these lesions are 
purely lytic and have invariably occurred in 
the terminal phalanges is in itself a pointer. 
All causes of multiple lytic lesions (e.g., osteitis 
fibrosa generalisata, multiple myeloma and 
metastatic carcinoma) can immediately be 
ruled out by the fact that this is a solitary 
lesion. The completely intra-osseous situation 
of the lesion makes differentiation from a pres- 
sure defect in the bone caused by an extrinsic 
soft part tumor, such as a xanthoma of the 
tendon sheath, easy. A unicameral bone cyst 
of the terminal phalanx is an extremely rare 
entity (if it exists at all) and is usually found 
before the age of twenty. Besides in unicameral 
bone cysts there is no history of trauma and 
the lesion is asymptomatic until there is a 
pathologic fracture. A giant cell tumor at this 
site is also unusual. The history is compara- 
tively shorter and the roentgenograms may 
show fine trabeculation traversing of the 
lesion. The primary differentiation is thus 
from enchondroma, which is not only the 
commonest tumor at this site but also has a 
fairly similar radiologic appearance. However, 
the cystic space usually shows a characteristic 
radiopaque calcific stippling, the age incidence 
is earlier, and even if there be a history of 
trauma the silent interval is usually shorter. 
Final differentiation in such cases must thus 
ultimately depend upon the operative findings 
and microscopy. 

The purely lytic nature of the lesion and the 
total absence of any periosteal reaction is 
sufficient to exclude inflammatory conditions 
and neoplasms like ostegenic sarcoma and 
Ewing’s sarcoma. Moreover, these latter lesions 
are almost never found in the phalanges. 


SUMMARY 


A case of epidermoid (epithelial) cyst of the 
terminal phalanx of a finger is described. 

The clinical and radiologic features are 
briefly discussed. 

It is believed that in view of the definite signs 
and symptoms the correct diagnosis of the 
lesion should not be as difficult as the existing 
literature seems to indicate. 
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Har the abdominal operations performed on patients over seventy 
years of age are on the biliary tract. This is not surprising since routine 
autopsies on patients over the age of seventy show the presence of gall- 
stones (with or without complications) in over 50 per cent. Biliary tract 
surgery is now relatively safe on the aged. Mortality rate, in spite of ever 
possible complications, is less than 10 per cent. Advanced age, therefore, is 
not a contraindication to surgery. (Richard A. Leonardo, M.D.) 
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Pulmonary Infarct Simulating a Mass 
Pulmonary Lesion in a Patient Being 
Evaluated for Mitral Commissurotomy 


Lowe L. Lang, m.p., Cynwyd, Pennsylvania, L. Jamison, M.D., Philadelphia, 
Pennsylvania AND FRANKLIN C. Massey, M.p., Ardmore, Pennsylvania 


From the Division of Medicine, and the Division of 
Surgery, Habnemann Medical College, Pbhiladelpbia, 
Pennsylvania. 


ie purpose of reporting this case of mis- 
diagnosed pulmonary infarction is not 
because of its rarity; in our own experience and 
in the experience of physicians dealing routinely 
with pulmonary disease, this lesion is misap- 
preciated frequently to a discouraging degree. 
Our aim here, especially in view of recent 
articles'* stressing the need for prompt 
thoracotomy for patients exhibiting suspicious 
and unexplained lung lesions, particularly if 
they are silent, is to emphasize the fact that 
pulmonary infarction may simulate numerous 
types of chronic lung disease. Further, the 
need for thorough evaluation of preoperative 
cases, regardless of the major complaint, is 
brought into proper perspective by avoiding 
focus on a single lesion. For example, we are 
not evaluating a heart, rather, a patient with 
a heart. Obviously, this patient did have an 
operable cardiac lesion, but its importance was 
relegated to a secondary position.* 


CASE REPORT 


A thirty-nine year old white housewife was 
first seen in the Hahnemann Hospital Out- 
Patient Department in the Cardiac Clinic, 
referred there by her family physician for eval- 
uation for mitral valvular commissurotomy. 

Her history indicated she first knew of a 
heart lesion two years previously. A childhood 
history suggesting rheumatic infection was 
present only in the form of occasional “‘rheuma- 
tism.”” The entire review otherwise was in- 
significant. Progressive cardiac disability de- 
veloped within the past two years. 

In this last period, while she was under the 
care of her family physician, a sporadic cough 
developed, productive of variable quantities 
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of sputum, often blood-streaked in the morning. 
At no time did she experience chest pain, 
cyanosis, tachypnea, acute dyspnea or “at- 
tacks” of any sort. No historical or overt 
evidence of paroxysmal heart action, phlebo- 
thrombosis or thrombophlebitis could be 
manifested. 

Six months before reporting to us, signs of 
congestive heart failure gradually developed. 
Despite her decreasing vital capacity, the pa- 
tient not only managed her own household 
(physical) chores but also augmented the 
family income by working full-time in a factory 
as a “checker” of coils in a radio-condenser 
assembly line, a sedentary job. 

Three months after her visit to the Cardiac 
Clinic she was hospitalized because of notice- 
ably diminished functional capacity despite 
maintenance digitalis and mercurial diuretic 
therapy. Her last pre-hospitalization period of 
three weeks was spent at bedrest. 

For one year prior to her first visit to the 
Cardiac Clinic the patient had been taking 
digitalis (digitalis folia 0.1 gm.) daily, with 
mercurial diuretic injections (exact quantity 
unknown) on a biweekly basis. Interrogation 
from the general standpoint documented an 
undiagnosed febrile illness at age four, frequent 
sore throat in childhood and frequent upper 
respiratory infections throughout her life. She 
had four successful, full-term, normal deliveries 
before age thirty-six. Only with the first of 
these did she have any disturbance, namely, 
polyarthralgia of both knees. 

Physical examination of this average-appear- 
ing woman with a slight degree of pallor was 
unremarkable in all details with the exception 
of the cardiovascular system. Her blood pres- 
sure was 110/58 mm.; Hg average in the 
supine position. Regular sinus rhythm at a 
rate of 86/minute was present. 
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Fic. 1. Lateral and postero-anterior roentgenograms showing the pulmonary infarct (1) which simulated a mass 
pulmonary [sion in a patient being evaluated for mitral commissurotomy. 


A sharp first sound at the apex was heard. 
A grade u, harsh, high-pitched, systolic mur- 
mur was present, referred rather widely, 
particularly toward the base. An easily defin- 
able, low-pitched, rumbling mid-diastolic mur- 
mur with appreciable pre-systolic accentuation 
also was audible in the mitral area. The pul- 
monic second sound was accentuated two to 
three plus. Aortic area auscultation produced 
no abnormalities, although in the second or 
third interspace and along the upper left 
sternal border, the mitral murmurs were 
distinctly audible, although of diminished 
intensity. 

Venous pressure was not increased. Breath 
sounds were diminished in the right lower lobe 
posteriorly with no associated abnormalities. 
The liver was enlarged 8-10 cm. below the 
costal margin, measured at the line extended 
from the right mid-clavicular. 

Basic laboratory studies were well within the 
bounds of conventional normal standards with 
the possible exception of the 6 per cent eosino- 
philia of the peripheral blood. Serologically 
negative blood (Kolmer and V.D.R.L.) was 
Rh-+, Az in type. Serial smears and cultures of 
sputum and gastric washings for tubercle 
bacilli all were negative. 

Radiologic study of the heart showed two 
plus left atrial enlargement, also two plus en- 
largement of both the inflow and outflow tracts 
of the right ventricle. Left ventricular enlarge- 


ment was absent. A large, comparatively homo- 
geneous density was observed in the lower or 
middle lobes of the right lung. (Fig. 1.) This 
same lesion had been noted on chest film 
studies made at the time of her only outpatient 
visit three months prior to hospital admission. 
Transient first-degree A-V heart block was seen 
on the electrocardiogram, along with minor, 
non-specific T wave and S-T segment changes 
in multiple leads. 

Intracardiac surgery was cancelled and in- 
tensive study of the pulmonary lesion begun. 
Serial and special projectional films were of no 
additional diagnostic help and the pulmonary 
lesion remained static. 

Bronchoscopic diagnostic examination was 
done,? showing the right main bronchus ste- 
nosed to the degree that the 7 mm. broncho- 
scope could not pass to the middle lobe level 
or into the lower lobe. There was no ulceration. 
Mucous membrane surfaces on the right side 
were inflamed. 

Because of these developments it was deemed 
wise to perform lung surgery (lobectomy or 
pneumonectomy) on the right, leaving mitral 
commissurotomy for a later date. 

At surgery, there was a considerable amount 
of thin, brownish pleural effusion. Several ad- 
hesions joined the right lower lobe and parietal 
pleura, as well as the right lower and right 
middle lobes. There was a large gray area 
occupying the entire basal portion of the right 
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Misdiagnosed Pulmonary Infarction 


lower lobe. This area was firm, well demarcated 
and solid in consistency. It was triangular in 
shape. The superior segment of the right lower 
lobe was normal and well aerated. The right 
middle lobe was discolored slightly, presenting 
a grayish orange appearance on its inferior 
aspect. The entire right middle lobe contained 
no aerated tissue. 

Pathologic examination of the specimen 
showed little other than pulmonary infarction. 
Details of this cytopathology are unnecessary 
here. 

SUMMARY 


1. Undiagnosed pulmonary lesions, particu- 
larly if they are silent, justify thoracotomy for 
diagnostic purposes. 

2. Pulmonary infarction may present con- 
fusing clinical situations, even mimicking 


significant bronchostenotic lesions as deter- 
mined by expert bronchoscopy. 

3. Total-patient appraisal rather than organ- 
oriented, myopic evaluation is mandatory if the 
patient is to receive appropriate therapy. 
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Intrapericardial Dermoid Cyst 


F. Beirne, M.p., SAMUEL BERKHEISER, M.D. AND RODERICK Cook, M.D., 
Savre, Pennsylvania 


From the Department of Pathology at the Gutbrie Clinic 


and Robert Packer Hospital, Savre, Pennsylvania. 


D ERMOID cysts are one of the most common 

benign tumors found in the mediastinum. 
Dermoid cysts of the pericardium, however, are 
rare. Survey of the available literature reveals 
only a few scattered reports. 


Fic. 1. Postero-anterior x-ray showing circular 
density in the right lower lung field. 


The following case appears to be sufficiently 
unusual to warrant this additional report. 


CASE REPORT 


This fifty-seven year old white woman was 
admitted to the Robert Packer Hospital on 
September 20, 1952, with a sudden massive 
subarachnoid hemorrhage. Physical examina- 
tion disclosed a semicomatose patient with a 
stiff neck, hypoactive reflexes and bloody 


spinal fluid. The routine laboratory examina 
tion was within normal limits. 

Roentgenograms of the chest disclosed a 
circular density, approximately 4 cm. in diame- 
ter, in the right lower lung field, extending 
laterally from the cardiac border. (Fig. 1.) Left 
oblique and lateral roentgenograms of the chest 
revealed a round uniform density which could 
not be separated from the cardiac silhouette. 

Bilateral carotid arteriogram showed a large 
saccular aneurysm which was apparently re- 
sponsible for the subarachnoid hemorrhage. 
Surgical ligation of the aneurysm was per- 
formed on October 3, 1952. Postoperatively, 
bronchopneumonia developed, and the patient 
remained comatose and died on the sixty-third 
hospital day. 

The principal autopsy findings were massive 
subarachnoid and intracerebral hemorrhage, 
extensive encephalomalacia of the right cerebral 
hemisphere and bilateral confluent broncho- 
pneumonia. Examination of the thoracic con- 
tents revealed a cyst, 5 cm. in diameter, situ- 
ated on the right anterolateral aspect of the 
pericardium. (Fig. 2.) It was smooth-surfaced, 
thin-walled and lay between the leaves of the 
parietal pericardium. There were no attach- 
ments to the lung, sternum, heart or great 
vessels or other thoracic structures. It did not 
appear to impinge on the heart muscle itself. 
On section the cyst contained a greasy se- 
baceous-like material as well as a large quantity 
of hair. 

Section of the lesion showed a cyst wall com- 
posed of fibrous connective tissue with an outer 
covering of flattened mesothelial cells and an 
inner lining of somewhat poorly preserved 
stratified squamous epithelium. Remnants of 
hair follicles and sebaceous glands were also 
observed. Focal infiltrations of lymphocytes 
and mononuclear cells were present throughout 
the cyst wall. In some regions the cyst lining 
was fairly well preserved and focal calcification 
was also noted. (Fig. 3.) Diagnosis was intra- 
pericardial dermoid cyst. 
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Intrapericardial Dermoid Cyst 


Fic. 2. Gross specimen disclosing intrapericardial dermoid cyst. 


Fic. 3. Photomicrograph showing lining of squamous epithelium and focal calcification in the wall. Hematoxylin 


and eosin stain X 120. 
COMMENT 


In the present case the intrapericardial lesion 
provoked considerable discussion prior to the 
patient’s death. Initially, the possibilities given 
the most consideration were peripheral lung 
tumor, lung abscess or mediastinal cyst. On 
X-ray examination it may be extremely difficult 
to differentiate between these lesions. Occa- 
sionally the presence of a fluid level may aid in 
diagnosis of a cyst or abscess. The presence of 
bones or teeth indicate a teratoid tumor. Most 
frequently the true nature of this group of 
lesions is not revealed until exploratory thora- 
cotomy has been performed. 

By definition a dermoid cyst is congenital 
and derived from ectoderm and mesoderm. An 
epidermoid cyst contains elements derived only 
from ectoderm while a teratoma includes ele- 
ments derived from all three germ layers. These 
three types of cysts comprise the majority of 
all mediastinal cysts. Their origin is considered 
to be from cell rests or from embryonic dis- 
placements of branchiogenic cells in the thorax 
by the descent of the heart and diaphragm.’ 
Although intracardiac teratoid tumors have 


been reported,' intrapericardial dermoid cysts 
are extremely rare. The majority of the peri- 
cardial cysts are of the celomic type (‘spring 
water cysts’’). 

Since malignancy in dermoid cysts in any 
location is not infrequent and since most of the 
mediastinal cysts eventually cause trouble, the 
procedure of choice is exploratory thoracotomy 
with surgical removal if possible.?4 


SUMMARY 


A rare and unusual case of intrapericardial 
dermoid cyst is presented and discussed. 
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Reduplication of the Gallbladder and 
Cystic Ducts 


Rosert N. WHITTENBERGER, M.D., Grand Rapids, Michigan 


From the Surgical Service of Butterworth Hospital, 
Grand Rapids, Michigan. 


ery recognition of reduplication anomalies 
of the extrahepatic biliary system occurred 
at least as early as ancient Hebrew times when 
certain variations were described in relation 
to the religious codes of the time. Yet as late 
as 1926, when Boyden! reviewed the reports of 
supernumerary abnormalities of the biliary 
tract, only twenty human cases had been 
collected. Since 1926 less than fifty additional 
cases have been reported. This is a report of 
another case of reduplication of the gall- 
bladder and cystic ducts. 

That this condition is rarely encountered in 
the human is pointedly shown above. The 
paucity of attention focused on this type of 
developmental anomaly in standard texts on 
pathology and in the literature further attests 
to its infrequent occurrence. Indeed, only one 
text reference could be found.? In one collected 
series of over 19,000 cases, including cadaver 
dissections and cholecystograms, only five 
reduplications of some form were found (an 
incidence of 0.02 per cent). In other mammals 
the incidence ranges from 12.5 per cent in 
domestic cats to 0.5 per cent in pigs. 

With an increasing amount of surgery being 
carried out on the biliary system the impor- 
tance of this type of pathologic condition, even 
though rarely encountered, should become 
more and more apparent, both in regard to the 
technical aspects of the surgery and the diag- 
nosis of complaints referable to the biliary 
tract. 

Boyden! describes five congenitally distinct 
types of accessory vesicles, as follows: 


(1) Arising from a pancreatic anlage 
Pancreatic bladders: first found by 
DeGraaf in 1664; found in domestic 
cats only 

(2) Arising from a hepatobiliary anlage 
Cleft gallbladders: originate by initial 
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subdivision of the embryologic pri- 
mary cystic diverticulum; chiefly char- 
acteristic in cats but present in some 
human cases 

Diverticular bladders: vesicles or lobes 
arising as buds from the neck of the 
embryonic gallbladder; chiefly char- 
acteristic of ungulates 

Ductular bladders: supernumerary ves- 
icles derived from hepatic, cystic or 
common bile ducts; chiefly character- 
istic of humans but also present in 
cats; this can be further subdivided 
into the Y-shaped type (the two gall- 
bladders usually adherent and occu- 
pying the same fossa with the two 
cystic ducts uniting before entering 
the common duct), and the ductular 
type (the two gallbladders usually 
separate, sometimes occupying differ- 
ent lobes, and with the two cystic 
ducts entering the common duct 
separately) 

Trabecular bladders: vesicular out- 
growths of the liver trabeculae border- 
ing the fossa; rare; found only in cat- 
tle, sheep and possibly cats 


Our case is actually a combination of the Y 
and ductular types of ductular bladders in 
that the two gallbladders were adherent and 
occupied the same fossa with the two cystic 
ducts entering the common duct separately. 


CASE REPORT 


E. N. (No. 34625), a forty-eight year old 
white woman, para Iv, was first seen in a 
physician’s office in January, 1953, complaining 
primarily of suprapubic pain with menses and 
with early menopausal symptoms. During the 
interview it was determined that the patient 
avoided fatty foods, cabbage and apples. Oc- 
casionally after dietary indiscretion the patient 
experienced mild right upper quadrant distress 
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Reduplication of Gallbladder and Cystic Ducts 


and flatulence. The patient had had an anterior 
colporrhaphy and appendectomy twenty-one 
years before, and prior to that had had a tonsil- 
lectomy. Physical examination at this visit 
showed essentially: a mild essential hyper- 
tension (150/90), right upper quadrant, sub- 
costal tenderness, and a lacerated, eroded and 
cystic cervix. A cholecystogram obtained on 
February 6, 1953, was reported as showing 
“multiple biliary calculi in an otherwise nor- 
mally functioning gallbladder.” 

The patient was admitted to Butterworth 
Hospital on February 18th, with the history as 
recorded. Positive physical findings were the 
same. The serology was negative; urinalysis was 
within normal limits; red blood cell count was 
4.15 million with 82 per cent hemoglobin 
(11.8 gm.); white blood cell count was 8,200 
with 51 per cent neutrophils and 49 per cent 
lymphocytes. Diagnoses of (1) essential hyper- 
tension, mild; (2) chronic cystic cervicitis and 
(3) cholelithiasis were made. The patient was 
operated upon February 19, 1953. 

At operation dilatation and curettage with 
wide conization of the cervix was first per- 
formed. Following this, through a right upper 
quadrant right rectus incision, exploration 
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Fic. 1. Rodegllatties of gallbladder and cystic ducts. 


showed a thin-walled gallbladder containing 
several small calculi. The spleen was two times 
the usual size and the right ovary contained a 
serous cyst the size of an English walnut. The 
remaining abdominal and pelvic viscera were 
normal. Retrograde cholecystectomy was then 
begun. The cystic artery had its origin from 


Fic. 2. Chaiipentarem showing double gallbladder with gallstones in one 


compartment. 
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Reduplication of Gallbladder and Cystic Ducts 


the right hepatic artery posterior to the com- 
mon duct and passed superolaterally to the 
gallbladder fossa, coursing anterior to the 
cystic duct. When the cystic duct was doubly 
clamped and transected, approximately 0.5 cm. 
from the common duct, it was seen to have two 
lumens. The gallbladder, after excision, was 
opened and found to be divided into two com- 
partments of equal size. Each compartment 
had a narrow cystic duct which coursed to the 
common duct. The posteromedial (non-func- 
tioning) compartment contained dark, viscid 
bile, mucus and several small, rough-surfaced 
stones. The cystic duct leading from this 
compartment was completely occluded ap- 
proximately 1.0 cm. from the common duct by 
a thin septum. The anterolateral (functioning) 
compartment contained normal bile and com- 
municated with the common duct by a narrow 
cystic duct. (Fig. 1.) 

The pathologic report on the gallbladder was 
as follows: Grossly, the gallbladder was 7 cm. 
in length and 4 cm. in diameter. It was com- 
pletely divided into two portions of equal size. 
Each of these portions had a separate cystic 
duct. One of the cystic ducts was completely 
occluded by a thin septum. The mucosa of the 
gallbladder was smooth. Both portions of the 
gallbladder were opened; received separately 3 
stones ranging in size from peppercorns to 
cherry pits. Microscopically, sections of both 
portions of the gallbladder showed some 
increase in fibrous tissue in the mucosa and the 
remainder of the wall, but were not remarkable 
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otherwise. Sections of both cystic ducts showed 
the architecture of this organ. Diagnosis: 
cholelithiasis; double gallbladder. 

The postoperative course was uneventful 
and the patient was discharged from the hos- 
pital on her sixth postoperative day. At the 
time of writing the patient remains free of her 
gastrointestinal symptoms. 

The cholecystograms, when viewed with the 
aid of retrospection, clearly define two com- 
partments as seen in Figure 2. The two gall- 
bladders overlap one another to some extent. 
This could conceivably be confused with a 
phrygian cap but it should be remembered 
that the phrygian cap septum usually occurs 
more distally in the gallbladder and the cap is 
smaller in size than the globular shadow shown. 


SUMMARY 
Reduplication anomalies of the extrahepatic 
biliary system occur rarely. One series of 19,000 
cases showed an incidence of 0.02 per cent. 
Five types of such anomalies have been 
described. Actually, combinations of these 
types also occur. 


A case of reduplication of the gallbladder and 
cystic ducts is presented. 
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Perithelioma of the Ileum with 
Intestinal Obstruction 


ME LForp B. JORGENSEN, M.D., Los Gatos, California 


iene is a rare tumor, usually of low 
grade malignancy, which arises from peri- 
thelium, the connective tissue accompanying 
capillaries and smaller vessels. It arises from 
adventitial cells of blood vessels and forms 
masses of neoplastic cells surrounding blood 
vessels. Most pathologists do not recognize 
peritheliomas as distinct from sarcomas. Peri- 
thelioma produces symptoms by encroachment 
on adjacent structures. 

Perithelioma is a rare cause of small bowel 
obstruction. Neoplastic growths are much 
rarer in the small bowel than in the colon and 
rectum. Hunt? found seven cases of neoplasm 
in the small bowel as compared to 385 cases of 
the colon and rectum, and his figures match 
fairly closely those of other investigators. 

Faulker and Dockerty' in their study of 
small bowel tumors found that the ileum was 
the site of the majority of the growths, and 
that no malignant lymphomas involved the 
duodenum. They also found that lesions in- 
volving the terminal portion of the ileum tended 
to be a polypoid intussuscepting type, whereas 
those in the upper ileum and jejunum were 
of the ulcerative type and usually smaller than 
those in the terminal ileum. 

Differentional Diagnosis. The differentional 
diagnosis of perithelioma of the ileum would 
include the benign tumors such as fibroma, 
myxoma, lipoma, neuroma, hemangioma, etc., 
and the malignant tumors such as carcinoma, 
argentaffinoma, sarcoma, lymphoma, heman- 
gioendothelioma, hemangiosarcoma, etc. An- 
giomas are of congenital origin and develop 
from embryonic sequestrations of mesodermal 
tissues. 

Perithelioma, endothelioma and angiosar- 
coma denote a vascular origin, and it is impor- 
tant to recognize that these several varieties 
of structures do not denote different types of 
tumor but are often found together, in varying 
proportions, in individual tumors. 
Hemangiosarcomas are malignant prolifer- 
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ations of both fibroblastic connective tissue 
and vascular tissue. When sarcomas show a 
little more differentiation with numerous blood 
vessels and blood spaces but few or no malig- 
nant endothelial cells, they have been desig- 
nated hemangiosarcomas as distinct from other 
sarcomas. 
Sarcoma of the gastrointestinal tract is rare, 
with lymphosarcoma the most common form. 
Hemangioma is a benign tumor composed of 
newly formed blood vessels and thereby differs 
from hypertrophy or dilatation of existing 
vessels. 
Hemangioendotheliomas result from malig- 
nant proliferation of endothelial cells. 
Ganglioneuroma is a rare tumor, usually 
benign, which arises from ganglion cells of 
the sympathetic nervous system. 


TREATMENT 


The treatment of small bowel tumors should 
consist of wide resection with adequate removal 
of the node-bearing mesentery, and in general, 
with primary anastomosis. X-ray therapy, 
after a wait of several weeks to prevent placing 
the suture line in jeopardy, is advised by many 
to eradicate any small foci of tumor remaining 
after an operation where a malignant tumor has 
been found. 

In small bowel obstruction due to localized 
inflammatory process, and in the pre- and 
postoperative obstructive conditions, the use of 
the Miller-Abbott tube or a tube of a similar 
nature is indicated. The Miller-Abbott tube 
has fallen into disrepute in various areas of the 
country because of its difficulty in passage. 
However, with roentgenologic assistance the 
tube is generally satisfactorily passed with ease 
in the majority of instances. 


CASE REPORT 


This patient was a forty-seven year old white 
woman who had symptoms of epigastric pain 
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and vomiting starting on February 26, 1953. 
The pain and vomiting were intermittent. In 
her past history she stated she had had a 
hysterectomy in 1945 and a hemorrhoidectomy 
in January, 1053. 

Examination revealed a slender individual. 
The abdomen was flat and non-tender, and no 
masses were palpable. There was a lower mid- 
line scar. 

Treatment consisted of antacids, pheno- 
barbital and belladonna. Her condition gradu- 
ally became worse. Soreness and tenderness 
were noted in the right lower quadrant of the 
abdomen. She received some relief from enemas. 
She continued to have recurrent vomiting; 
tenderness also developed in the left lower 
quadrant of the abdomen and low grade fever 
developed. A barium enema revealed only 
diverticula to be present in the rectosigmoid 
area. On March 7, 1953, the patient was 
hospitalized. A flat x-ray film of the abdomen 
revealed some gas in the small intestine. The 
abdomen became distended, and more lower 
abdominal tenderness, especially in the left lower 
quadrant, was noted. The pains were inter- 
mittent but sharper in nature. A Miller-Abbott 
tube was inserted into the stomach and small 
bowel with the aid of the roentgenologist. The 
patient was then observed. Her condition did 
not improve and surgery was indicated. 

At surgery a tumor of the small bowel was 
observed in the region of the lower aspect of 
the ileum, almost completely filling the lumen 
of the ileum. The entire small bowel from the 
upper part of the jejunum to the lower part 
of the ileum was greatly dilated and the serosa 
on the surface appeared inflamed in the lower 
part of the ileum. Growing into the ileum from 
the antimesenteric side was a firm tumor that 
almost completely filled the lumen of the ileum 
and which measured about 4 by 4 cm. in 
diameter. The surface of this tumor was in- 
flamed and moderately necrotic. It had a wide 
base and the entire growth was markedly 
indurated. A few small lymph nodes were noted 
in the mesentery just beyond the growth. 
Beyond the tumor formation the small bowel 
was collapsed. There were no adhesions be- 
tween the loops of the bowel and no adhesions 
between the bowel and the abdominal wall. 
There were moderate adhesions between the 
omentum and the lower anterior abdominal 
wall. A wide resection was made with removal 
of the lymph node—bearing area of the mesen- 


tery, and an end-to-end anastomosis was 
performed. 

The pathologic report was as follows: 
Grossly, the specimen consisted of a resected 
portion of small bowel. It measured a total of 
8.3 cm. in length and had been partially 
opened. On the opened end it measured 6 cm. in 
width; on the opposite end that had not yet 
been opened it measured 3 cm. in width. In 
the central portion a tumor was seen which 
appeared to rise from the mucosal side. It was 
ovoid and dome-like, and elevated from the 
surface approximately 3 cm. Its width was 
2.5 cm. It had been sectioned through once, 
and on the performance of fresh sections it 
presented a rather homogeneous yellow-gray 
surface that cut with very little resistance and 
gave the appearance, however, of a muscle 
tumor. Several sections of it were taken for 
histologic study. 

Histologic examination revealed several areas 
taken in several different planes. Over one or 
two pieces of the tumor the surface was seen 
overlying the mucosa. In some portions this 
had been exfoliated and was completely re- 
placed by coagulated fibrinous exudate contain- 
ing numerous polymorphonuclear leukocytes 
within its meshes. In other instances the 
mucosa appeared to be relatively intact. In 
any event, the muscularis mucosa was intact 
throughout with no evidence of epithelial 
elements transgressing it, nor was any evidence 
seen of epithelial tumor within the mucosa. 
Beneath the muscularis mucosa the stated 
tumor was seen which was overlaid with a 
considerable amount of inflammatory reaction, 
raising first the question as to whether or not 
there was neoplasm or a granulomatous reac- 
tion. In the peripheries immediately beneath 
the mucosa several giant cells were seen which 
appeared to be of the foreign body reaction 
type. These, however, were not persistent as 
one passed down into the tissue, and a pattern 
was seen that was quite well established and 
which appeared definitely to be neoplastic in 
type, in spite of the admixture of numerous 
polymorphonuclear eosinophilic leukocytes, a 
moderate number of lymphocytes and occa- 
sional plasma cells. The tumor had a pattern 
that was rather vague and loosely arranged. It 
seemed to be composed of a predominance of 
capillary and arteriolar blood vessels, large 
spaces between being filled with rather loosely 
arranged cells containing occasional inflamma- 
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tory cells, but being made up for the most 
part of fairly large cells with ovoid to round 
vesicular nuclei which occasionally exhibited 
prominent nucleoli. A moderate number of well 
defined mitotic divisions were seen among the 
cells, and on a careful study of this, the tumor 
cell parts. It appeared that the cell. were seen 
in fair prominence around the arteriolar blood 
vessels. This had the appearance of a peri- 
thelioma. Myoblastic elements were not seen 
within the tumor in the sections studied. Great 
consideration had been given to the possibility 
of a neurogenic tumor, but there was no prom- 
inence of neurogenic elements here to suggest 
that likelihood. Neither palisading of cells nor 
evidences of nerve fibers were seen, and the 
giant cells were not nearly prominent enough 
to form a typical ganglioneuroma. We were 
thus left with the diagnosis of a perithelioma- 
tous type of tumor which appeared to be of 
very low grade malignancy. The fair prom- 
inence of mitotic divisions together with the 
considerable irregularity in size and shape of 
cells, the prominent nucleolar elements and 
the rounding up of the cellular elements in 
many areas suggested malignancy. From the 
gross examination of the specimen it appeared 
that an adequate excision of the lesion had 
been made. A careful search was made for a 
metastasis within the lymph node but none 
was found. The diagnosis was perithelioma of 
the small bowel with low grade malignancy. 

The postoperative course was very unevent- 
ful. Penicillin, dihydrostreptomycin and in- 
travenous glucose with electrolytes were given. 
The suction in the Miller-Abbott tube was con- 
tinued for four days, after which the patient 
tolerated the diet with a minimum of gas and 
abdominal distress. 

The patient has continued to gain weight, 
has no abdominal distress, and repeated 
periodic rechecks reveal no evidence of any re- 
currence of growth to date. The patient is being 
re-examined now at three-month intervals. 
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SUMMARY 


A case of small bowel obstruction from peri- 
thelioma is presented. The term perithelioma is 
used here as a matter of expediency, even 
though many pathologists do not recognize 
this form of tumor as distinct from sarcoma. 
This form of tumor is unusual and is a very 
rare cause of small bowel obstruction. Diag- 
nosis of the tumor can be made only by ex- 
tensive histologic studies. This tumor is usually 
benign and causes symptoms by encroachment 
on and into adjacent tissues. 

The treatment of this tumor is surgical, with 
wide resection of the bowel including the node- 
bearing areas of the adjacent mesentery. 

The problem of postoperative x-ray in these 
cases is debatable. In consultation with the 
pathologist and roentgenologist in this case it 
was deemed inadvisable to give radiation 
therapy unless evidence of recurrence in fairly 
close follow-up is noted. 

It is believed that the use of the Miller- 
Abbott tube is definitely indicated in this type 
of case, both pre- and postoperatively. The 
procedure for passing the tube should be a 
function of the roentgenologic department. 
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Bilateral Sliding Hernia 


Davip Woo.LFoLk Barrow, M.D., Diplomate, American Board of Surgery, Lexington, Kentucky 


LIDING hernia presents unique problems in 
S diagnosis and repair, and is encountered 
just frequently enough to warrant periodic re- 
view. Williams! found a reported incidence of 
sliding hernia in from 1 to 3 per cent of all 
patients with hernia. Of his own patients, he 
found that 1.5 per cent had a sliding hernia. 

However, the true incidence is difficult. to 
determine, for the older the age group reviewed 
the higher the proportion of patients with 
sliding hernia. In slightly more than 1,000 
patients with hernia upon whom I have oper- 
ated, there were two with sliding hernia (an 
incidence of 0.2 per cent). Many of this group 
were of military age, in whom sliding hernia is 
rarely encountered. 

A sliding hernia should be suspected when 
there is a large defect in the internal ring in a 
patient in whom the hernia is difficult to reduce 
completely and almost impossible to retain by 
the external pressure of a truss. Many times 
it may be impossible to make the correct 
diagnosis of sliding hernia until the sac is ex- 
posed and frequently until it is opened, unless 
réentgen ray examination of the colon has been 
made. The vital factor is to recognize it when 
it is encountered and neither damage the colon 
nor compromise its blood supply. 

A sliding hernia is more frequently uni- 
lateral, but bilateral sliding hernia is en- 
countered. In a patient who has already had a 
sliding hernia on one side, the second one may 
be suspected of being a sliding hernia, as in the 
case reported herein. 


CASE REPORT 


C. H. A., an eighty-four year old white man, 
was first seen in 1940 complaining of severe 
gnawing epigastric distress, weakness and 
weight loss. On examination an ulcer of the 
duodenum was found and considered to be 
responsible for his pain and anemia. An orange- 
sized right inguinal hernia was found to contain 
the cecum on barium enema. The duodenal 
ulcer was controlled by diet and the patient, 
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then seventy-one years of age, did not wish to 
have his hernia repaired. 

By the next year the hernia had become 
larger, could not be reduced completely and 


| 
Fic. 1.* The La Roque maneuver. As soon as the 
hernia is identified as a sliding hernia, either because 
the posterior wall of the cecum or sigmoid is en- 
countered extraperitoneally or because the intra- 
peritoneal opening extends through only a part of the 
hernia, a muscle-splitting incision is made into the 
peritoneal cavity just proximal to the internal ring. 
The contents of the hernia are retracted into the 
abdomen through this muscle-splitting incision. 


could not be retained by any one of the many 
different trusses which were tried. Under con- 
tinuous spinal anesthesia the hernia was re- 
paired using La Roque’s maneuver (Fig. 1) to 
reduce the contents of the hernial sac which 
included the entire cecum. The right testicle 
and a surrounding hydrocele were excised and 
the hernia repair reinforced by strips of fascia 


* Figures 1, 2 and 3 from Wi tiams, C. Ann. Surg., 
126; 612-622, 1947. 
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Bilateral Sliding Hernia 


Fic. 2. The excess peritoneum has been excised and 
the cut edges sutured behind the sigmoid to convert 
it into an ordinary indirect hernia. 


lata removed from the thigh. Convalescence 
was rapid and uneventful. 

A small asymptomatic hernia was noted on 
the left side one year later. It gradually became 
larger and was associated with severe disability. 
It was impossible to retain the hernia by 
external pressure. When the patient walked, 
he insisted that the pull from his hernia made 
him nauseated and weak. The patient’s cardio- 
vascular reserve was so poor, however, that 
operation was deferred until he insisted upon 
definitive treatment saying life was intolerable 
so long as he continued to have his hernia. 

On the present admission, following pre- 
operative preparation in the hospital, the left 
hernia was repaired under local anesthesia and 
the repair reinforced with tantalum® mesh. 
(Figs. 2 and 3.) It was a true sliding hernia. 


Fic. 3. The remaining defect in the peritoneum has 
been closed and a Halstead repair performed. The 
cord structures have been transplanted subcutane- 
ously and tantalum mesh has been used to reinforce 
the approximation of the conjeined tendon to Pou- 
part’s ligament. It has been extended proximally to 
cover the muscle-splitting incision used in the reduc- 
tion of the contents of the hernia sac. 


Its lateral wall was the mesentery of the 
sigmoid, about 12 cm. of which were incarcer- 
ated in the hernia. 

Convalescence was complicated by swelling 
of the left testicle which did not delay ambula- 
tion or dismissal from the hospital on the sixth 
postoperative day. The hernia repair has re- 
mained firm and the patient’s cardiovascular 
status has improved. 
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NEW INSTRUMENTS 


A Clamp for Gastric Resection 


DeAN MacponaLb, M.D., St. Catharines, Ontario, Canada 


From the St. Catharines Clinic, St. Catharines, Ontario, 

Canada. 

hips use of the herein described clamp has 
greatly reduced the difficulties sometimes 

encountered during the performance of a sub- 

total gastrectomy. This has been particularly 


lesser curvature of the stomach. This curve 
allows more of the acid-bearing mucosa to be 
removed than would a straight clamp. The 
serrations permit solid and deeply set hemo- 
static sutures to be well placed on the proximal 
cut edge, while the stomach wall is being held 


Fics. 1 and 2. 


so if the resection has been one for a high 
gastric ulcer, or a physiologically radical one 
for duodenal ulcer. It allows a wide removal 
while retaining a large gastric reservoir. 

The clamp* is shown in Figure 1. The ser- 
rated and curved section produces the new 


* Made by the J. Sklar Manufacturing Co., New 
York, N. Y. 


securely and evenly by the clamp, and crushed 
only slightly. The straight transverse section 
(b-c, Fig. 3) crushes not at all but because of 
the pins, holds just as securely and evenly as 
does the tighter fitting curve. This straight 
non-crushing bar preserves a healthy stomach 
wall for the gastrojejunal anastomosis. The 
anastomosis can be made any width desired, 


934 


. o 

r 

th 
. 
7 
» 
2 
- 
ig 
A 
q 
2 
\ 
an 
4 
| 
} 
“es 
| 
’ i 
$ 
: 
+ 
4 
| 
~ 


up to the length of the crossbar, which is 
approximately 5 cm. The width of the anas- 
tomosis is arranged by applying the handle of 
the clamp close to or far away from the greater 
curvature. The farther away, the narrower is 
the anastomosis. (We prefer a small opening 
which more nearly approximates the size of 
the natural pyloric exit of the preoperated 
stomach.) 

The non-crushing qualities and the holding 
pins can be seen in Figures 2 and 3. The pins 
are placed along the upper jaw only, so that 
the jaws do not have to be opened too widely 
to envelop the stomach wall. The screw- 
ferrule on the end at (a) is removable so that 
this end of the clamp may be passed through 
a hole made in an edematous gastrohepatic 
omentum above a hard-to-handle high gastric 
ulcer. Such an application allows the transec- 
tion to be made with greater ease above the 
ulcer and, in those cases in which inflammatory 
reaction has made it difficult or dangerous to 
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Fic. 3. 


interrupt the left gastric artery, with a mini- 
mum of blood loss from the cut edge. 

Figure 3 shows, diagrammatically, the use of 
the clamp. After satisfactory devascularization 
has been accomplished along the curvatures, 
the clamp is placed as illustrated, and the 
screw-ferrule is applied and closed tightly. 
This holds, in a very secure fashion, the high 
lesser curvature which is sometimes difficult 
to control. The handle serves as a retractor and 
a manipulator to control the stomach edge for 
suturing. In the diagram the stomach wall 
has been severed about 2 to 3 mm. from the 
bar and a somewhat smaller fringe has been 
left along the new lesser curvature. The upper 
section of the new curvature has been sutured 
with a continuous No. ooo chromic catgut. 
This suture is tied near (b) after the clamp 
has been removed and the sutured fringe has 
been inspected. If satisfactory, the new lesser 
curvature is inverted by interrupted Halstead 
sutures of fine silk. The upper end may be 
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Fic. 4. 


buried in an oblong purse string suture and 
reinforced by the tag of gastrohepatic liga- 
ment, previously removed from the high lesser 
curvature during the latter part of the de- 
vascularization process. The inversion is dis- 
continued about two sutures from the angle at 
(b) so that plenty of lax serosal surface is 
available for the second row of sutures which 
complete the anastomosis and for the inversion 
of the gastrojejunal anastomosis. The stomach 
tube can easily pass between the jaws of the 
cross-bar when the clamp is applied to the 
stomach and this is often a convenience. 

In the diagram in Figure 3 the curve on the 
clamp is shown as being more rounded than it 
actually is, and the needle is pointed in the 
wrong direction. A comparison with the clamp 
as shown in Figure 1 will show that more of the 
lesser curvature would be removed than is 
shown in Figure 3. The actual amount removed 
is better illustrated in Figure 4. This extra 
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removal can also be accomplished if the in- 
strument is moved upward toward the cardia 
so that the crossbar (b-c) comes closer to the 
end of the devascularized area on the greater 
curvature. As small or as large a stomach pouch 
as is desired can usually be left even though the 
entire lesser curvature is removed. Although 
the anastomosis is made in a transverse direc- 
tion, the finished operation usually appears 
as in Figure 4,! because the weight of the 
jejunum pulls the greater curvature down a 
little bit, so that the anastomosis is more 
oblique than it is straight. 

Acknowledgment: The writer would like to 
thank the Conroy Manufacturing Company, 
St. Catharines, for making alterations in the 
clamp from time to time. 
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Removable Foam Rubber Surgical Mittens 
for Retractors, Clamps and Forceps 


AN AID IN THE REDUCTION OF RETRACTION AND OTHER SURGICAL TRAUMA 


EMANUEL M. GREENBERG, M.D., New York, New York 


From the Department of Obstetrics ¢* Gynecology, Mt. 
Sinai Hospital and City Hospital, New York, N. Y. 


ee use of removable foam rubber obstetric 
forceps mittens has succeeded in reducing 
surface injury to the newborn’s head in deliv- 
ery.' The soft tissues of the body actively or 


pushing forces. Sometimes a loop of intestine 
gets caught between the retractor and the 
abdominal wall. The edge of the retractor has 
been known on occasion to cut the intestine. 
Bruising of the intestine without actual cut- 
ting is more common. Covering the retractors 
with removable foam rubber mittens, as is so 


Fic. 1. Removable foam rubber obstetric forceps mittens. When these mittens 
are placed over the bare steel forceps prior to delivery, the delicate tissues of 
the baby’s head are spared cuts, bruises and ecchymoses. 


passively engaged during operations are simi- 
larly in need of protection from the crushing 
and cutting effect of bare metal. 

The application of considerable forces must 
often be applied to Deaver, right-angled and 
self-retaining retractors in order to achieve 
proper exposure. Tears, cuts and ecchymoses 
of the skin and subcutaneous tissues often 
occur as a result of these spreading, pulling or 


successfully done with obstetrical forceps in 
delivery, would reduce retraction trauma. 
(Figs. 1 and 2.) 

Sponge forceps (ring clamps), Allis clamps 
and similar instruments are often used to grasp 
a viscus or other delicate tissue. It is suggested 
that removable foam rubber mittens be applied 
over the bare steel of these forceps to make the 
latter less traumatic. 
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Foam Rubber Mittens for Retractors 


—___, FORCE OF RETRACTION 


Fic. 2. Examples of use of foam rubber coverings on surgical instruments to 
prevent unnecessary visceral trauma. A, ring clamps covered with foam rubber 
mittens; B, obstetric forceps covered with foam rubber mittens; C, Deaver re- 
tractor covered with foam rubber mittens. 


SUMMARY REFERENCES 
Removable foam rubber surgical mittens 1. GREENBERG, E. M. A suggested modification for the 
for retractors, clamps and forceps ar e suggested obstetrical forceps to avoid trauma. Am. J. Obst. 
for the relief of retraction trauma in general e Gynec., 59: 1169, 1950; Classification of forceps 
surgery. As with the use of obstetrical forceps, injuries. New York State J. Med. 51: 1951; Remov- 


able foam rubber obstetrical forceps mittens. 
West. J. Surg., 60: 186, 1952; Removable foam 
rubber obstetric forceps mittens. New York State 


surgical forceps trauma is similarly reducible 
with the use of the removable mittens. 


*U. S. distributor: The Bittner Corporation, New J. Med., 53: 1953; Removable foam rubber ob- 
York, N. Y. Worldwide distributor: The Philips Cor- stetric forceps covers. Surg., Gynec. ¢* Obst., 96: 
poration, Einthoven, Holland and New York, N. Y. 754-756, 1953. 
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BOOK REVIEWS 


Cardiovascular Surgery. By Gerald H. Pratt, m.p. 
Philadelphia, 1954. Lea & Febiger. Cloth binding, 843 
pages, with 358 illustrations on 261 — and 4 color 
plates. Price $15.00. 


This is a timely and an important book. The 
author, with a sound basic training and about 
twenty years of teaching and active clinical 
work (in clinics and operating rooms), has an 
adequate and solid background for this volume. 
It is well written, without padding, and covers 
the subject in every respect. It was written 
primarily for surgeons end _ students, but 
physicians will find it an ideal refresher post- 
graduate course, and instructors will find 
it an up-to-the-minute aid in undergraduate 
teaching. 

This work brings a summary of accepted or 
acceptable treatment for cardiovascular lesions. 
The author is refreshing in his frankness. In the 
Preface he says, “‘All new reports are not in- 
cluded. It is accepted that tomorrow there 
may be a new discovery which makes some 
dogma of this text obsolete.” 

Assembled in sections, the first section deals 
with the new nomenclature; the second section 
discusses anesthesia, cardiac arrest and re- 
suscitation, blood and fluid balance and the 
employment of antibiotic drugs; the third 
part is concerned with operations on the heart. 
Cardiac physiology, thoracotomy and, also, 
measures are included for both congenital and 
acquired heart disease. Accepted and experi- 
mental measures are considered, as are the 
treatment of coronary occlusion, tumors of the 
heart and lesions of the pericardium. The 
arterial system, injuries to vessels, therapy for 
aneurysms and embolisms, grafting and blood 
vessel banks, and the surgical treatment of 
hypertension are given adequate consideration. 
The author reviews the venous system, changes 
in the therapy of lymphatic obstruction, efforts 
to divert the circulation, methods of by- 
passing parts or sections of the heart and blood 
vessels, and other procedures such as angiog- 
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raphy, cardioangiography and cardiac catheter- 
ization. Skin grafting, the surgical treatment 
of portal hypertension and the significance of 
atomic energy and radioactive isotopes, carotid 
body tumor, carotid sinus syndrome, and the: 
importance of injuries and occupational haz- 
ards in a patient with cardiovascular disease 
and in the person who has had such a disease 
rounds out the work. This is a pertinent sub- 
ject, thoroughly and well covered. 


Atlas of Exfoliative Cytology. By George N. Papani- 
colaou, M.D., PH.p. Cambridge, 1954. Published for the 
Commonwealth Fund by Harvard University Press. 
Price $18.00. 


This is an exceptional and outstanding work. 
Its appeal will be mainly to pathologists and 
certain laboratory workers; however, surgeons, 
gynecologists and even workers in the medical 
fields would do well to become conversant with 
more than a superficial knowledge of this 
method of diagnosis. 

The preface reads (in part): ““The study of 
exfoliated cells found in various secretory and 
excretory fluids of the body has received added 
impetus in the past three decades . . . A real 
and urgent need has thus been created for 
publications providing a detailed description 
and illustration of the enormous variety of cells 
desquamating from normal or neoplastic sur- 
faces . . . The present work is a further con- 
tribution toward this end.” 

It is of real value in two broad fields: (1) the 
physiology and endocrinology of the female 
sex organs and (2) the diagnosis of certain 
pathologic conditions, more particularly cancer. 

There are thirty-six full pages of colored 
plates which have been beautifully done. The 
text is brief. The pages are 1014 by 8 inches. 
The cover is flexible and the text pages are held 
by the loose-leaf method so that future addi- 
tions can be easily made to the present book. 
This is one of the exceptional scientific works 


of the year. T.S.W. 
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Abdomen 


acute condition of and dissecting aneurysm, 887 
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Abortion, prevention of, 95 
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Adenocarcinoma 
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general, and carbon dioxide absorption, 864 
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Aorta, dissecting aneurysm of, 887 
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Arterial repair on battlefield, 396 
Arteries 
major, trauma to, 409 
occluded, surgery for, 722 
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Biliary tract operations, 754 
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Biopsy 
in early carcinoma of cervix, 268 
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Diseases of the Knee (De Palma), 802 
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carcinoma of, 795 
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morbidity and mortality in, 84 
thermal, 364 


C ancer 
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of prostate, 604 
of skin, 663 
radical surgery for, 171 
surgery and trauma to arteries, 409 
supraradical (E.), 155 
Carbon dioxide absorption in general anesthesia, 864 
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in newborn, 673 
infiltrative, of gallbladder, 88 
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of cervix, 268 
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of duodenum, 632 
primary, of jejunum, 747 
of liver, 149 
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Cardiac 
arrest, 415 
massage and contusion of myocardium, 629 
Cardiospasm and achalasia, 567 
Carotid body tumor, 617 
Causalgia and crossed sympathetic fibers, 839 
Cecum 
rupture of, 798 
volvulus of, 264 
Cervix, carcinoma of, 268 
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injuries to, 462 
wall, hemangiomas of, 534 
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Contusion, massive, of myocardium after cardiac mas- 
sage, 629 
Cord bladder, sacral neurotomy for, 819 
Cyst 
enterogenous, of omentum, 775 
epidermoid, of phalanx, 917 
intrapericardial dermoid, 924 
massive echinococcal, of liver, 297 
pancreatic, 552 
pilonidal, 578 
Cystadenoma of omentum, 775 
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688 
Diabetes insipidus, 137 
Diagnosis, transformer units for, 305 
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Disc operations, failure of, 241 
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Disease, anorectal, 195 
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Diverticulum 
duodenal, 259 
Meckel’s, 160 
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carcinoma of, 632 
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Efocaine for post-thoracotomy pain, 120 
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Embolus extraction forceps, 730 
Endometrioma of sigmoid, 133 
Enema and rupture of cecum, 798 
Epidermoid cyst of phalanx, 917 
Epiphysis, proximal humeral, fractures of, 211 
Extremities, circulation in, after injury, 402 
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fractures of, 74 
upper, lesions of, 676 
Femur 
fractures of, 347 
pathologic fracture of, 791 
Fingertip reconstruction with palmar skin flaps, 608 
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Fistula 
arteriovenous, pulmonary, 883 
duodenal, and duodenal ulcer, 523 
duodenocolic, due to cholecystitis, 300 
Flaps 
in treatment of osteomyelitis, 351 
palmar skin, in fingertip reconstruction, 608 
Flexor tendons, blood supply of, after injury, 379 
Flint tornado, 484 
Foam rubber surgical mittens, 937 
Forceps for embolus extraction, 730 
Forearm, injuries to, 370 
Fractures 
in childhood, 312, 330 
involving proximal humeral epiphysis, 211 
march, in military service, 227 
of face and jaw, anesthesia in, 74 
of femoral neck after pelvic irradiation, 339 
of lateral condyle of humerus, 324 
of vertebrae in elderly, 764 
pathologic, of shaft of femur, 791 
total patellectomy for, 221 
trochanteric, of femur, 347 


Gpllbladder 


and cystic ducts, reduplication of, 926 
carcinoma of, 88 
surgery for acute disease of, 860 
Gangrene after resection of jejunum, 788 
Gas gangrene 
immunization for, 482 
of perineum, 874 
surgery for, 479 
therapeutic program for, 869 
Gastrectomy, subtotal, and hemorrhage, 641 
Gastroschisis, 636 
Geriatric patients, mortality in, 78 
Gibson posterolateral approach to hip, 4 
Grafts, mucous membrane, 715 
Gynecologic Clinicopathologic Conference 
Role of cervical biopsy in detection and evaluation of 
early carcinoma of cervix, 268 
Malignant manifestations of papillary serous tumors 
of the ovary, 768 


H ands, injuries to, 370 


Healing 

in maxillofacial structures, 646 

of wounds, rate of, 805 
Heart, exposure of, during cardiac arrest, 415 
Hemangiomas, massive cavernous, of chest wall, 534 
Hemangiopericytoma of ileum, 143 
Hemorrhage 

after subtotal gastrectomy, 641 

control of, or transfusion, 905 
Hemorrhagic diathesis after blood transfusion reaction, 

41 


« 
5 
: 
| 


Subject Index 


Hernia 


bilateral sliding, 932 
inguinal, on second side, 97 
role of trauma in, 359 
Hernioplasty, femoral, 232 
Hip, surgical approaches to, 4 
Humerus, fractures of lateral condyle of, 324 
Hydrocephalus, internal, 431 
Hydronephrosis secondary to ureteropelvic obstruc- 
tion, 164 
Hypertrophy, unilateral, of masseter muscle, 711 
Hypoxia, clinical (E.), 803 


hemangiopericytoma of, 143 
intussusception of, 152 
perithelioma of, and intestinal obstruction, 929 
Immunization in tetanus and gas gangrene, 482 
Incision, transdiaphragmatic, for exposing heart, 415 
Infarct, pulmonary, and mitral commissurotomy, 92: 
Infarction, primary omental, 563 
Injury 
acute crushing, of hands and forearm, 370 
circulation after, 402 
intra-abdominal, 390 
thermal, 421 
to chest, 462 
to spleen, kidney and diaphragm, 452 
Intestinal 
decompression sound, 122 
obstruction, intermittent, and endometrioma of 
sigmoid, 133 
Intestine, small, tumors of, 851 
Intrapericardial dermoid cyst, 924 
Intraspinal tumor, 824 
Intussusception 
non-reducible, 589 
of ileum, 152 
resection of jejunum for, 788 
Irradiation, pelvic, and fracture of femoral neck, 339 


fractures of, 74 

metastatic malignancy of, 496 
Jejunum 

carcinoma of, 747 

leiomyoma of, 783 

resection of, for intussusception, 788 


K idney 


injury to, 452 
leiomyosarcoma of, 251 
transplantation of, 508 

Knee 
fusion, intramedullary nail for, 63 
lesions of, in athletes, 357 


Knife, twin-bladed, 615 
Koagamin, therapeutic value of, 905 


[comyoms 


giant gastric, 278 

of jejunum, 783 
Leiomyosarcoma of kidney, 251 
Lesions 

pulmonary, and pulmonary infarct, 921 

of knee in athletes, 357 

of upper face, 676 
Lip 

cleft, closure of, 651 

congenital, 656 

Lithopedion and rectal lesions, 898 
Liver 

carcinoma of, 149 

echinococcal cyst of, 297 
Lung, traumatic wet, 457 


M2enuson operation for dislocation of shoulder, 761 


Malignancy, metastatic, of jaws, 496 
March fracture, 227 
Masseter muscle, hypertrophy of, 711 
Maxillofacial 

structures, healing in, 646 

surgery (E.), 645 
Meckel’s diverticulum in infants and children, 160 
Melanoma, malignant, of parotid glands, 275 
Menstruation, vicarious, and endometrioma of sigmoid, 

133 

Mesentery, chylangioma of, 891 
Metastasis 

and carcinoma of breast, 137 

malignant, to jaws, 496 
Mittens, foam rubber, for surgical instruments, 937 
Mucous membrane grafts, 715 
Muscle, masseter, hypertrophy of, 711 
Myocardium, contusion of, 629 


N@l 
intramedullary, for fracture of femur, 791 
for knee fusion, 63 
Nephrosis, lower nephron, 41 
Neuroblastoma, 545 
Neurotomy, sacral, for “cord bladder,” 819 
Nipple discharge, 247 


O bstruction 


acute colonic, 740 

intestinal, and perithelioma of ileum, 929 

ureteral, and renal function, 842 
Omentum 

cyst and cystadenoma of, 775 

infarction of, 563 
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Orthodontic approach to prognathic mandible, 701 
Osteochondroma of astragalus, 145 

Osteomyelitis, chronic, 351 

Osteopetrosis, 50 

Ovary, papillary serous tumors of, 768 


Pain 


low back and sciatic, 235 

post-thoracotomy, and efocaine, 120 

somatic, and autonomic concomitants, 66 
Palate 

cleft, closure of, 651 

congenital, 656 
surgical repair of, 660 

Pancreas 

cancer of, 20 

cysts of, 552 
Pancreatectomy, total, in cancer of pancreas, 20 
Parotid gland, malignant melanoma of, 275 
Patella, tuberculosis of, 639 
Patellectomy, total, 221 
Perineum, gas gangrene of, 874 
Perithelioma of ileum and intestinal obstruction, 929 
Phalanx, epidermoid cyst of, 917 
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REFERRED local anesthesia 


Xylocaine® Hydrochloride (Astra) ‘| 
merits special consideration by the busy 
anesthesiologist and surgeon. Profound 
in depth and extensive in spread, its 


Stocked by leading wholesale well-tolerated effect is more significantly 
measured by the time saved through its 
ouses as a 14%, 1% or 2% . P 
remarkably fast action, by which so 

plied with Epinephrine ; 
is converted to productive “working 
pensed in SOce. and 20ce. time™. 


multiple dose vials, packed 
Sx50ce. or 5x20cc. to a carton. 


HCL 


(Brand of lidocaine *HCL) 
AN AQUEOUS SOLUTION 


A 4th dimensional approach 
to preferred local anesthesia 


Write Department S35 for bibliography 
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control 


degree and duration 


of muscle relaxation 


Controllability is the outstanding advantage 
of ‘Anectine’. It is the result of rapid onset 
of action, followed by rapid inactivation of the 
drug by hydrolysis. 


Response to alteration of the rate of flow of an 
intravenous drip of ‘Anectine’ is apparent 

in 30 to 60 seconds; therefore the rate required 
to provide adequate flaccidity, yet retain 
spontaneous respiration, is quickly determined. 
Relaxation can then be increased or decreased, 
within a matter of seconds, according to 
operative needs. Recovery of muscle tone begins 
immediately on stopping the infusion. 


Speed, both in onset of action and recovery, 
characterizes single injections of ‘Anectine’. 
So administered, it is dramatically effective for 
overcoming laryngospasm and for facilitating 
endotracheal intubation, 


SUCCINYLCHOLINE CHLORIDE 


S 


Injection ... 20 mg. in each cc. 
Multiple-dose vials of 10 ce. 
Ready for intravenous injection. 


Solution ...50 mg. in each cc. 
Ampuls of 10 ce. 

To be diluted for preparation of 
intravenous drip solution. 


For full information, write to — 


Bia Burroughs Wellcome & Co. (U.S. A.) Inc., Tuckahoe 7, N. Y. 
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Enriched bread, representing the bulk of 
bread consumed today, makes significant 
nutrient contributions to the dietary and 
to the nutritional health of the American 
people.! Bread cannot be regarded merely 
as an energy food. Instead, it is an impor- 
tant purveyor of many nutrients which a 
large proportion of our population would 
never receive in adequate amounts if en- 
riched bread were not available on so large 
and wide a scale.2 Here is what modern 
day enriched bread provides: 


VITAMINS: Containing specified amounts 
of thiamine, riboflavin, and niacin, en- 
riched bread makes a significant contribu- 
tion to the satisfaction of these vitamin 
requirements. Enriched bread has played 
an important role in virtually eliminating 
frank deficiency diseases and materially 
reducing subclinical deficiency states re- 
sulting from dietary inadequacies in these 
essentials. 


MINERALS: By providing substantial 
amounts of calcium® and of added iron, 


modern enriched bread goes far in satisfy- 
ing the needs for these substances. For ex- 
ample, six ounces of bread on the average 
provides approximately 15 per cent of the 
day’s recommended calcium allowance for 
adults and 38 per cent of the iron allow- 
ance. 


PROTEIN: The protein of commercial 
bread is of high biologic value because it is 
a mixture of wheat flour protein and milk 
protein, the latter derived from added non- 
fat milk solids. One pound of enriched 
bread furnishes about 39 Gm. of protein. 


ECONOMY: At its present day low price, 
bread represents an outstanding nutri- 
tional “buy.” It provides not only generous 
amounts of essential nutrients, but also 
readily available food energy. These fea- 
tures truly make enriched bread one of 
America’s basic foods. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


REFERENCES 


1. Sebrell, W. H., Jr.: Trends and Needs in Nutrition, 
J.A.M.A, 152:42 (May 2) 1953. 

2. Flour and Bread Enrichment, 1949-50: Prepared 
by The Committee on Cereals, F and Nutrition 
Board, National Research Council, 1950. 


3. Data furnished by the Laboratories of the Ameri- 
can Institute of Baking, Chicago, Illinois. 

4. Sherman, H. C.: Chemistry of Food and Nutrition, 
ed. 8. New York, The Macmillan Company, 1952, 
pp. 212; 597-600; 646. 


AMERICAN BAKERS ASSOCIATION 


20 NORTH WACKER DRIVE ° CHICAGO 6, ILLINOIS 
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For 
Comfort... 
Neatness . . 


For 


Support... 


Compression 


Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-I-C motion . . . Provides firm support and controllable 
compression . . . Does not slip. Assures the neatest, 
Adhesive most comfortable dressing in private and hospital 
_ Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 
* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


LABORATORIES, INC. 


STAMFORD CONN \ 


Your valued hands, Doctor, NEED 


Acid Mantle Creme 


to prevent “surgeon’s hands” 


A Therapeutic—A Prophylactic 
NOT a Barrier Cream 


‘ ACID MANTLE CREME—a buffered solution of aluminum acetate in a spe- 
2 cially formulated hydrophilic base with a dermatologically correct pH of 4.2 


. For skin diseases in which there is an increased pH of the skin surface 

and/or a hypersensitivity to alkali, such as: Dermatitis of the hands in Sur- 
geons, occupational Eczema due to primary irritants including soap and 
alkalis, Nummular Eczema, Bath Dermatitis, Winter Itch, Dry Skin and 
Seborrheic Dermatitis. Write for Literature and Samples 


DOME CHEMICALS INC. 


109 WEST 64th STREET, NEW YORK 23, N. Y. 
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a favorite 


prescription 


the year round 


to accelerate 


ointment 


the pioneer external cod liver oil therapy 


New impressive studies’ again confirm the clinical value** 
of Desitin Ointment to protect, soothe, facilitate healthy 
granulation, and speed healing even in stubborn skin con- 
ditions often resistant to other therapy. 


“w wounds burns « ulcers 
diaper rash e intertrigo 
non-specific dermatoses « perianal dermatitis 


Protective, soothing, healing, Desitin Ointment is a non-irritating, 
non-sensitizing blend of high grade Norwegian cod liver oil (with 
its unsaturated fatty acids and high potency vitamins A and D in 
proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, , 
and lanolin. Desitin Ointment does not liquefy at body temperature |" 
and is not decomposed or washed away by secretions, exudate, 
urine or excrements. Dressings easily applied and painlessly re- | 
moved. Tubes of 1 o0z., 2 oz., 4 0z., and 1 Ib. jars. 


samples and reprint? DESITIN cuemicaL COMPANY 


on request 70 Ship Street, Providence 2, R. I. 


1. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J. M. 53:2233, 1953. “tes 
2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics 68:382, 1951 ravilienaie 
3. Behrman, H. i Combes, F, ¢., Bobroff, A and Leviticus, R.: Ind. Med. & Surgery ‘ie: 512, 1949. fp 
4, Turell, R.: New York St. J. M. '50:2282, 1 950. meron 
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Facilitate Introduction, Improve 
Fluid Flow and Reduce Costs 


These New Bardic Catheters and Tubes are unlike 
any heretofore available. They are made by United 
States Catheter & Instrument Corp. of a special, 
new vinyl compound and heat cured at a tempera- 
ture far higher than encountered in autoclaving 
or boiling. 

As a result, these new Bardic items have a 
glazed, glassy smooth surface inside and out. And, 
since each one has the exactly correct pliability, 
they are easily introduced. 


Resist Collapse 


Fluid flow is increased by the large lumen and 
inside smoothness. The thin walls are uniform in 
thickness and unusually strong which gives them 
resistance against collapsing when suction is 
applied. 

Funnels are the same shape and size on all cathe- 
ters and tubes irrespective of the size of the shaft. 
The funnel was specifically designed to give an 
easy, perfect fit on a catheter tip syringe. 


Long Life Assured 


Extreme tests of autoclaving and boiling have 
caused no marked change in appearance or in use- 


tC Vinyl Catheters and Tubes 


fulness. Moreover, the non-porous surface makes 
them easy to clean in cold solutions such as 
Detergicide. 

These new Bardic Catheters and Tubes will not 
crack or become tacky due to oxidation, heat or 
light. 

Despite these marked advantages, these Bardic 
Catheters and Tubes are moderate in price. 


Order Today from Your Dealer a Supply 
of These New Bardic Catheters and Tubes. 


NOTE THESE ECONOMICAL PRICES 
PER PER 


DOZEN DOZEN 
1002 Bardic Nelaton 1007 Bardic DeLee 
infant Tracheal 


Catheter, One Eye, 
Catheter. 8 to 16. $5.00 


Solid Tip. 8 to 30. 

1005 Bardic Levin Tube, 
Four Eyes, Opaque 
to X-Ray. 10 to 18. $11.50 


$5.00 


1003 Bardic Robinson 
Catheter, Two Eyes, 


Hollow Tip. 8 to 32. $5.00 

1006 Bardic Nasal 

| 1004 Bardic Rectal Oxygen Tube. Complete 

| Tube, 20 inches long. with Nylon connector. 

| 16 to 32. 10 to 16. $5.25 


~R. BARD. Inc. 


Summit. N. J. 


Distributors for United States Catheter and Instrument Corp. 
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Levo-Dromoran Tartrate 'Roche'... 
a ‘aie form of synthetic narcotic... 
usually longer acting than 
morphine...-less likely to produce 
constipation or nausea...effective 
in very small doses (2 to 3 mg)ee. 
given orally or subcutaneously... 


Levo-Dromoran’-- brand of levorphan,. 
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Nisentil '‘Roche' usually 
relieves pain within five 
minutes after subcutaneous 
Neste for 
average of two hours... 
especially useful for pain- 
ful office and clinic pro- 


cedures. Nisentil” -- brand 


of alphaprodine,. 
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Deknatel Surgical Gut is new—but it is backed by more than 20 years of 
specialized experience in the manufacture of surgical sutures. 


In every respect—uniformity of absorption, tensile strength, uniformity of 
gauge, smoothness, pliability, uniformity of chromicizing, minimal tissue 
trauma—you will find Deknatel Surgical Gut measures up to the high stand- 
ards you have always expected of any suture bearing the Deknatel name. 


We invite your inquiries. J. A. Deknatel & Son Inc.—manufacturers of 
surgical sutures and operating room specialties— 96-20 222nd St., Queens 
Village 29, (L. 1.) New York. 


DEKNATEL 


Gut 


Bach Jssucs Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 
$1.00 per copy for the following issues: 
March 1952 May 1952 
April 1952 November 1, 1950 


January 1950 


Send to 


THE AMERICAN JOURNAL OF SURGERY, Inc. 
49 West 45th Street New York 36, N. Y. 
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for a relatively bloodless field 


minimal postoperative bleeding 


KOAGAMIN 


systemic aid to faster clotting 


Clearer operative field — Routine use of KOAGAMIN prior 
to surgery assures a relatively bloodless field, saving 
time, sponging and packing. 


Less postoperative bleeding—A single injection of 
KOAGAMIN at the conclusion of surgery reduces oozing 
and minimizes the likelihood of hemorrhage. 


Acts in minutes, not hours because it acts directly on the 
clotting mechanism. Unlike vitamin K (indicated only in 
relatively infrequent prothrombin deficiencies) KOAGAMIN 
rapidly controls any capillary or venous bleeding. 


Safe—No untoward side effect, including thrombosis, has 
ever been reported. 


KOAGAMIN, an aqueous solution of oxalic and malonic 
acids for parenteral use, is supplied in 10-cc. diaphragm- 
stoppered vials. 


Zp 
“iit, CHATHAM PHARMACEUTICALS. INC., NEWARK 2, NEW JERSEY 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES 


SURGERY—Surgical Technic, Two Weeks, July 26, 
August 9 
Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, August 9, October 11 
Surgical Anatomy & Clinical Surgery, Two 
Weeks, June 21, August 23 
— of Rectum, One Week, Sep- 
tember 13 


Basic Principles in General Surgery, Two Weeks, 
September 20 
Breast & Thyroid Surgery, One Week, June 21 
One Week, October 11 
~— Surgery, One Week, October 4 

Freee Surgery, Two Weeks, July 26; One Week, 
October 4 
Gallbladder Surgery, Ten Hours, October 25 
Fractures & Traumatic Surgery, Two Weeks, 
October 25 

GYNECOLOGY—Office & Operative Gynecology, 
Two Weeks, September 20 


ae Approach to Pelvic Surgery, One Week, 
une 21 
MEDICINE—T wo-Week Course September 27 
wee & Heart Disease, Two Weeks, 
uly 12 
Gastroenterology, Two Weeks, October 25 
RADIOLOGY—Diagnostic Course, Two Weeks, 
October 4 
Clinical Course, Two Weeks, by appointment 
Radiation Therapy, by appointment 
PEDIATRICS—Clinical Course, Two Weeks by 
appointment 
Congenital & Rheumatic Heart Disease in Infants 
& Children, One Week, October 11 and October 
18 
Two Weeks, October 11 
Urology Course, Septem- 
20 
Ten-Day Practical Course in Cystoscopy every 
two weeks 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduale Medical Institution in America) 


SURGERY and 
ALLIED SUBJECTS 


A combined surgical course comprising general surgery, traumatic 
surgery, abdominal surgery, gastroenterology, proctology, 
gynecological surgery, urological surgery. Attendance at lectures, 
witnessing operations, examination of patients pre-operatively 
and post-operatively and follow-up in the wards post-operatively. 
Pathology, radiology, physical medicine, anesthesia. Cadaver 
demonstrations in surgical anatomy, thoracic surgery, proctology, 
orthopedics. Operative surgery and operative gynecology on the 
cadaver; attendance at departments and genera! conferences. 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction covering those subjects which are 
of particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to attend depart- 
mental and general conferences. 


| 


OBSTETRICS AND 
GYNECOLOGY 


A full time course. In Obstetrics: lectures, prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures, touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and gynecological pathology. 
Anesthesia. Attendance at conferences in obstetrics and gyne- 
cology. Operative gynecology (cadaver). 


ANATOMY-SURGICAL 


. ANATOMY COURSE for those interested in preparing for 
Surgical Board Examination. This includes lectures and 
— trations together with supervised dissection on the 
cadaver. 

. SURGICAL ANATOMY for those interested in a general 
Refresher Course. This includes lectures with demonstrations 
~ the dissected cadaver. Practical anatomical application is 


mphasized. 

_ OPERATIVE SURGERY (cadaver). Lectures on applied 
anatomy and surgical technic of operative procedures. Ma- 
triculants perform operative procedures on cadaver under 
supervision. 

. REGIONAL ANATOMY for those interested in preparing 
for Subspecialty Board Examinations. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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In the six months since ACHROMYCIN was first announced™ at the Antibiotics Symposium 
of the Food & Drug Administration, this new . \2ad-spectrum antibiotic has become 
a major weapon in modern medicine. 


ACHROMYCIN has demonstrated notable e*ectiveness in a wide variety of clinical 
applications and the following characteristics ar outstanding: 


ACHROMYCIN is effective against pneumococci, staphylococci, beta hemolytic 
streptococci, gonococci, meningococci, £. coli infections, acute bronchitis and bronchio- 
litis, pertussis, and the atypical pneumonias, as well as virus-like and mixed organisms. 


ACHROMYCIN has definitely fewer side-reactions. 
ACHROMYCIN provides more rapid diffusion in body tissues and fluids. 


In solution, AcHromyci maintains effective potency for a full 24-hours. 


TETRACYCLINE HC! LEDERLE 


proved effective against 


Staphylococci Beta Hemolytic Gonococci Meningococci E. coli 


Streptococci 


NOW AVAILABLE: 


CAPSULES: 50, 100, 250 mg. ¢ PEDIATRIC Drops: Cherry Flavored, 10 cc. vials, 100 mg. per cc., Approximately 25 mg. per 5 drops e 

Ort SusPENSION: Cherry Flavored, 1 oz. vials, 250 mg. per teaspoonful (5 cc.) ¢ TABLETS: 50, 100, 250 mg. ¢ SPERSOIDS*: Dispersible 

Powder, Chocolate Flavored, 12 and 25 dose bottles, 50 mg. per rounded teaspoonful (3 Gm.) ¢ INTRAVENOUS: 100, 250, 500 mg. 
Other dosage forms are being developed as rapidly as research permits. 


LEDERLE LABORATORIES DIVISION awenrcay Cyanamid company PEARL RIVER, NEW YORK 
REG. U.S. PAT. OFF. **CUNNINGHAM, 8.; HINES, J.; LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY 
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Bronchiolitis 


Mixed Infections Acute Bronchitis 


(Aspergillus) (Stophylococci, (Pfeiffer's 
H. Streptococci, Bacillus) 


Proteus Vulgaris) 
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NOTES AND QUOTES 


LivinG in retirement in Raleigh, North Carolina, 
is Dr. Hubert A. Royster, a surgeon of national 
repute, a teacher, a contributor to the literature 
of his profession over the years and a gentleman 
in every sense of the word. Recently he sent us 
a little reprint of his Medical Maxims (North 
Carolina M. J., July, 1953), with his written 
notation, “With especial appreciation of all 
your kindness.”’ We take the liberty to pass 
on a few of his gems: 

“What an antiseptic is a pure life! ... 
Sometimes a good forgettery is more useful 
than a good memory . . . This is the kind of 
case in which whatever you do is wrong [How 
true! Ed.] . . . In medicine there is hardly 
anything new, except what has been long for- 
gotten. Even Hipprocrates wrote a treatise on 
‘Ancient Medicine.’ . Some are born sick, 
some achieve sickness and some have sickness 
thrust upon them. This is the science of public 
health in a nutshell. . . . Where one mistake 
is made by not knowing, ten mistakes are made 
by not looking, and for ten who look, there is 
one who observes. . . . Experience may be the 
best teacher, but some of us are poor pupils. I 
know a physician who practiced to a very ad- 
vanced age and was revered for his enormous 
experience. The man had made the same mis- 
takes every year for sixty years, and everybody 
called it experience. . . . Always remember 
the wise words of Montaigne who said, ‘When a 
man is sick and gets well, one cannot say 
whether his recovery was on account of the 
remedies used, the lapse of time or his grand- 
mother’s prayers.” ” 


Ernest H. Volwiler, President of Abbott Labora- 
tories, North Chicago, Illinois, and Chairman of 
the Board of Directors of the American Chemical 
Society, bas been chosen to receive the Chemical 
Industry Medal for 1954 “for conspicuous 
services to applied chemistry.”’ Announcement of 
the award was made by the American Section of 
the Society of Chemical Industry, donor of the 
medal. Formal presentation of the medal to Dr. 
Volwiler will take place at a meeting of the Ameri- 
can Section following a dinner in the medalist’ s 
honor at the Conrad Hilton Hotel, Chicago, on 
Tuesday evening, October 12, 1954. The meeting 
will be held in connection with the National 
Chemical Exposition. 


Deartus from barbiturate poisoning total some- 
what more than 400 yearly in the general popu- 
lation of the United States, or about one and a 
half times the number immediately prior to 
World War u, according to the Metropolitan 
Life Insurance Company’s statisticians. Among 
the life insurance company’s industrial policy- 
holders the barbiturates are responsible cur- 


rently for 30 per cent of all deaths from acciden- 


tal poisoning. With few exceptions the victims 
were adults, those in their 30’s and 40’s con- 
tributing a large share of the total, and women 
outnumbering men in the ratio of two to one. 

A variety of drugs and medicines, and such 
poisons as wood and denatured alcohol, lead, 
carbon tetrachloride, benzine, kerosene, the 
caustic alkalis and insecticides account for 
other deaths from accidental poisoning among 
industrial policyholders. Almost all the victims 
of lead and kerosene poisoning were young 
children. Much can be accomplished in reducing 
the loss of life, the statisticians point out, by 
keeping drugs and medicines in_ properly 
marked containers, by storing insecticides and 
disinfectants away from food and other edibles 
and by keeping poisonous substances out of the 
reach of young children. 

“The barbiturates present a more difficult 
problem,” the statisticians observe. “Greater 
efforts should be made to acquaint the general 
public with the dangers inherent in using such 
drugs carelessly. Further restrictions on the 
sale ‘of the barbiturates would also tend to 
reduce the death toll.” 


The first successful color coding of silk sutures for 
greater safety in the operating room bas just been 
announced by Gudebrod Bros. Silk Co. The name 
‘Color Coded” bas been adopted and copvrighted 
as identification. 

Three colors have been adopted for this use and 
applied to the three sizes of sutures used in the 
greatest number of cases. Pink identifies U.S.P. 
size 4-0, blue 3-0 and white 00. With this distinct 
color coding, both surgeon and operating room 
nurse can be absolutely certain the correct size is 
being used. 

With the introduction of Color Coded Silk 
Sutures, embodying the basic features of the well 
known Champion Serum-Proof suture line, 
Gudebrod bas made available to the medical pro- 


CONTINUED ON PAGE 46 
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STRYKER 
TURNING 
FRAME 


A new development 
in the treatment of 
immobilized patients. 
While held firmly 
between two frames, the largest patient can be easily turned 
by the smallest nurse. Quickly elevated from either end. Easily 
transportable from hospital to ambulance. Essential for any 
modern hospital. 


ORTHOPEDIC FRAME COMPANY 
Kalamazoo, Michigan 


ILEOSTOMY BAGS 
Custom Bult to Order 


CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 


Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 
best! 


Catalog and Prices on Request 


WUedical Tne. 


5 North Wabash avenue Chicago 2, Illinois 


For Safe Laxation 
in All ae Groups... 


Z ymenol Zymelose 
(emulsion with . and granules 
brewers yeast) and 


\ Gebittered Grower's 
sugar free \ 
Convenient 
Other doctors report both provide effective bowel 
management. For your samples, please write: 
OTIS E. GLIDDEN & CO., INC., Waukesha 28, Wis. 


AIRE- CAST 


MARK 


@ it's light, strong, porous 
@ It’s X-ray transparent 

@ It’s unaffected by water 
Write for technics and prices 


the TOWER COMPANY, Inc. 
P. O. BOX 3181 - SEATTLE, WASHINGTON 


ELASTIC HALTER FOR FRACTURED JAW 


For emergency treatment of 
lower jaw fractures. Often 
eliminates necessity for any 
operative procedure. Comfort- 
able and efficient. 


Write for free folder. 


Order through your dealer, or 
order direct. 


LITTLE MFG. CO., BOX 202, WADESBORO, N. C. 


RADIUM 
RADON 
SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 
MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


fession the principle of color coding in both silk 
and cotton. Also, both cotton and silk are available 
in spools and the new Gude-Pack packages of 
handy pre-cut lengths. 


A THIRTY-YEAR account of its fight against 
diseases of the heart and blood vessels is given 
in the 1953 Annual Report of the American 
Heart Association, entitled ‘“The Heart Story.” 
These developments are listed as being of 
greatest significance since the Association was 
incorporated in 1924: (1) The availability of 
more funds for research made possible by the 
Association’s transition in 1948 from a pro- 
fessional organization to a national voluntary 
health agency, with 56 affiliated heart associa- 
tions, more than 350 chapters, and Heart Fund 
campaigns in more than 3,000 communities. 
(2) Development of rehabilitation programs, 
clinic services and other community service 
programs through which newly developed 
knowledge and technics can be most effectively 
applied for the benefit of the nation’s 10,000,000 
cardiac patients. (3) A remarkable change of 
attitude by both physicians and the general 
public toward diseases of the heart and blood 
vessels as a result of a vigorous educational 
program, with fatalism and fear giving way to 
a new determination to bring these diseases 
under control. 

The report discloses that in 1953, Heart Fund 
contributions reached a total of $8,555,197.16, 
an increase of approximately $2,000,000 over 
the preceding year, and almost $6,000,000 more 
than the total received from the first Heart 
Fund campaign of 1949. ““The Heart Story” 
describes how these funds are spent to advance 
the Association’s comprehensive program of 
scientific research, lay and professional educa- 
tion, and community services for heart patients. 

The report points out that at least 50 per cent 
of all funds received by the National Office of 
the Association, are expended to support re- 
search projects of outstanding scientific investi- 
gators. Out of the total funds raised in the past 
five years, the Association and its affiliates have 
devoted more than $7,800,000 to the quest for 
new knowledge of the heart and blood vessel 
diseases. Reviewing the great achievements in 
this field during the past thirty years, “The 
Heart Story” offers the prospect that intensi- 
fied and expanded research may make it possi- 


ble eventually to bring the heart and blood 
vessel diseases under control. 

Among the many community service phases 
of the Heart Program, a major role is played 
by the rehabilitation program, the Association’s 
expanding effort to help cardiac patients re- 
main independent, self-supporting members of 
society. Through a wide variety of activities, 
the Association seeks to break down the barriers 
that still keep many capable cardiacs out of 
jobs. As a service to heart patients, their medi- 
cal advisers and employers, the Association 
fosters the development of work classification 
units or clinics, where the work capacity of the 
individual cardiac is assessed as a basis for his 
selective placement in a job which he can per- 
form fully without overtaxing his physical 
reserves. Programs have also been initiated in 
many areas for the housewife with heart dis- 
ease, through which homemakers may learn 
how to simplify their household routine and 
conserve their strength. 

In the field of rheumatic fever, which strikes 
primarily at children and young adults, the re- 
port calls attention to the large scale campaign 
launched by the Association during the past 
year to encourage the widest possible use of the 
now available preventive measures by physi- 
cians and others concerned with the control 
of this disease. The Association’s “‘Statement 
on Prevention of Rheumatic Fever,” giving 
detailed recommendations for the use of peni- 
cillin or the sulfa drugs by physicians in the 
management of streptococcal infections that 
usually precede rheumatic fever, has been 
widely distributed both through the Associa- 
tion’s own scientific journals and other medical 
publications. High priority also continues to be 
given to community programs directed toward 
meeting the current needs of rheumatic fever 
victims. For a copy of “The Heart Story,” 
write to the American Heart Association, Inc., 


44 E. 23rd St., New York 10, N. Y.) 


After many months of research and development 
a fully explosion-proof surgical saw bas been 
announced by the Orthopedic Equipment Com- 
pany, Bourbon, Indiana. There bas always been 
a great need for an explosion-proof electric bone 
saw and recently the increased use of more and 
more volatile gases as anesthetic agents bas bol- 
stered this need. When explosions bave occurred 
in the operating room, the results were usually 
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THE SURCEON’S MART 


in perineal dissection and repair 
following delivery. 

Sold only on prescription—at your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 144, 2, 3,—for stretching anal sphincter. 

Children's Set sizes 0, 1, 144, 2—for preventing contracted anus. 

P Infants Flexible Rubber sizes 000, 00, O—uses above. 

Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 


460 East 75th Street 
F.E. YOUNG & CO. Chicago 19, Illinois 


YOUNG'S piLators 
' Extremely useful in the treat- 
ment and prevention of con- 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 


Colostomy and lleostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
Write for folders showing complete 


line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


Tools or Instruments? 


there is a difference 
as there is— 


in our line of German manufactured- 
Swedish steel instruments that are the 
acme of perfection in design and per- 
formance. Made of course, with stain- 
less steel . . . and in spite of the mod- 
est price tags, they are an investment 
in a “‘Lifetime of Service.” 


If interested . . . and what surgeon 
shouldn’t be . . . we will be happy to 
send a sample for your inspection. 


James F, Best, 
Pres. 


L. W. McHugh, 
V. Pres.-Treas. 


133 EAST 58th STREET. NEW YORK 
PHONE—PLaza 3-5533, 3-5534, 3-549] 


ALTERNATING B tor 
PRESSURE POINT eGREATER PATIENT 
PAD COMFORT 
REDUCED NURSING CARE 


A.P.P. Pads use is recommended at first indication of bed- 
sores or for their treatment, especially where turning patient 
is undesirable. Over 3000 A. P. P. Units now in use provide sta- 
tistics showing many hospitals gain 200% return on investment. 


Call your hospital equipment | ame 


AIR MASS, INC, ono 


TORBOT ILEOSTOMY & COLOSTOMY APPLIANCE 


DEPENDABLE 1. Sealed to the skin in an air-tight bond. 
2. Assures complete confidence to wearer. 


3. Can be worn when swimming or 
bathing. 
COMFORTABLE 1. Weighs less than 3 ounces. 
2. Less than %” in thickness. 
PRACTICAL 1. Spout at bottom for emptying drainage. 
2 shied 2. Can be emptied at any toilet, afford 
ing wearer freedom of travel. 
DURABLE 1. Lucite plastic ring. 
2. Seamless latex pouch (reinforced). 
ECONOMICAL 1. Detachable pouch, 


A.M.A. Approved 
Reprints on Request 


THE TORBOT COMPANY, INC. 
689 Eddy Street, Dept. J, Providence 3, Rhode Island 


STRYKER 
DERMATOME 


New convenience in skin graft- 
ing! Cuts grafts in 2%” strips, 
any thickness, any length, from 
any part of body. Works most 
efficiently with Stryker Skin 
Tape. Sewing not ordinarily re- 
quired. Motor and dermatome 
can be autoclaved as a unit. 
Quickly converted to bone saw. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 
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loss of life or serious injury. The Armed Forces, 
cognizant of this bazard, have not recently pur- 
chased any electrical equipment for operating 
room use that bas not met safety requirements. 
Likewise, the Canadian Government bas not 
allowed the importation of bone saws in recent 
months because existing units did not meet safety 
regulations. Meeting this long-standing need for a 
safe bone saw and foot switch, this new Bishop 
surgical saw fully conforms to safety requirements 
for Class 1, Group C, Hazardous Locations. Both 
oscillating and rotating, the Bishop surgical saw 
retains all the advantages of the original Ortho- 
pedic electric bone saw, and is now approved by 
Underwriters Laboratories, Inc. for use in loca- 
tions containing highly combustible anesthetic 
agents. All blades, attachments and accessories 
used with the original Orthopedic electric bone 
saw are interchangeable and usable on the new 
explosion-proof unit. The Bishop surgical saw 
will be made available through surgical supply 
dealers. 


Dr. THEopore G. Ktuumpp, President of 
Winthrop-Stearns Inc., called industry’s widely 
accepted policy of compulsory retirement of 
workers at the age of sixty-five as “economi- 
cally wasteful and socially harmful.”’ A man 
obviously cannot be a capable worker one day 
and unfit the next day, merely “‘because he has 
reached his sixty-fifth birthday,”’ Dr. Klumpp 
told the Ohio Citizens Council for Health and 
Welfare recently. 

A member of the Hoover Commission’s Task 
Force on Medical Services, Dr. Klumpp stated 
there are approximately twelve million persons 
today who are sixty-five years of age or over. 
In less than thirty years, he said, the U. S. is 
expected to have at least twenty-four million 
in that age group, and sixty-six million over 
forty-five. “Apart from the human consider- 
ation of cutting off their means of livelihood 
and the civic problem caused by an additional 
tax burden, the age shift in our population 
promises to become one of the most important 
factors in influencing the entire economic and 
political structure of our country. Both govern- 
ment and private industry must realize the 
error of wasting the contributions of those who 
have learned to do their jobs well and are able 
to continue to do so faithfully. Training and 
experience can only be replaced by training and 


experience, and when we retire a competent 
older worker his successor has the burden of 
supporting him as well as himself. The fact is 
that some older people are and some are not fit 
and pulling their weight, and we must devise 
intelligent methods of determining for all 
workers which should be kept at their jobs.” 

Dr. Klumpp called attention to the serious 
economic problem involved in compulsory re- 
tirement of workers. “The national wealth, 
purchasing power and standard of living in the 
U. S. rest squarely on productivity, and when 
large numbers of the population are unem- 
ployed they are neither contributing to produc- 
tion, nor are they in position to consume as 
much. If we did nothing about the growing 
number of older people we are forcing into idle- 
ness, and maintained present day working 
standards and conditions, we might well be 
confronted with a potential labor surplus of 
over thirty million workers by 1980.” 


We were looking through some reports from The 
Metropolitan Life Insurance Company. We bave 
beard it rumored that there are more widows 
[7,500,000] than widowers in these United States 
and the Metropolitan confirmed this fact. Is it 


_ because the “‘weaker’’ sex is truly the stronger of the 


species? With all their supposed neuroses most 
women, once convinced they need surgery, readily 
submit, while the man will bem and baw and seek 
several doctors bither and yon before be will ar- 
range for bospital accommodations. Maybe, after 
all, the male is the weaker sex. As one poet put it, 
“Women are like a w_!low that bends in every 
little breeze but breaks not in the tempest.”’ Or, as 
one cynic pondered, “‘Do married men live longer 
or does it just seem longer”? 


Tu1RD molars transplanted surgically under the 
protection of sulfa drugs some years ago have 
developed normally intw vital first molars, 
according to recent reports in Oral Surgery and 
the “Dental Yearbook.” 

Dr. George J. Collings of the University of 
Oregon reported normal development in the 
case of a youth in whose mouth two third 
molars were transplanted to replace lost first 
molars. In the operation the transplanted teeth 
were protected from infection by being sprin- 
kled with sulfanilamide’ powder. After four 
years of observation, Dr. Harland Apfel of San 
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THE ' SURGEON’S MARI 
AUTOMATIC! ~ 
Set it eee 
~ Forget It! 
The only Electroni- 
cally Controlled Low ' 
Voltage Muscle Stim- 
ulator 
Used in adjunct ther- 
apy for rehabilitation 
of atonic muscles in Myofasciatron 
t fractures, sprains : 
dislocations and other trauma of muscle and skeletal system. 
ELECTRO THERAPEUTIC INSTRUMENT COMPANY 
Dept. S. 5752 N. Milwaukee Ave., Chicago 30, Illinois oy N 
PADGETT-HOOD 
Accurate and uniform grafts of any width up to FOUR 
inches and to any length. A single Surgeon using but one 
hand can operate this simple instrument without assistance 
Write to us today for detailed information 
KANSAS CITY ASSEMBLAGE CO. 
sia 7 816 Locust Street Kansas City, Mo 
MANUFACTURING CO., WARSAW, IND. 
EMERSON “Vasculaider Disintegrating INTESTO-RING 
. oscillating bed (INTESTINAL ANASTOMOSIS RING) 
pauses 
when the feet are down, and again ond discharged in 40. hours est 
ti i ri 
when they are up, to enable gravity “Available 
to exert its fullest beneficial effect. Tamm, 18mm, 23mm, 26mm, ond 31mm. 
J. H. EMERSON COMPANY (AIL sizes are 25mm in length) 
CAMBRIDGE 40, MASSACHUSETTS SEAL-INS LABORATORIES — 2857 East 11th Street 
los Angeles 23, Calif. 
* AZOCHLORAMID IN TRIACETIN 1:500 
® For moistening dressings and packings 
: of CHLOROAZODIN U.S. P. AZOCHLORAMID SALINE MIXTURE 
_ An Effective Anti-Bacterial Agent in To prepare isotonic saline solution 1:3300 for 
CTED ULCERS - DRAI USES Non-toxic to tissue — Virtually non- 
1935 1952 irritating. Non-staining — Odorless — 
W&T Pharmaceutical Division Strongly deodorizing 


WALLACE & TIERNAN PRODUCTS, INC., Belleville 9,.N. J., U.S.A. 
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Pedro, California, also reported success in ten 
cases in which single third molars had been 
transplanted to the first molar position in the 
mouth. 

The first molars are the first permanent 
teeth. Because they determine the alignment of 
later teeth and affect the shape of the mouth, 
they are considered the most important of all 
teeth. More than 100 teenagers have had a lost 
first permanent molar satisfactorily replaced 
by one of their own wisdom teeth. 


An easily moveable Plaster Dispenser brings 
mechanical continuity to plaster application. It 
can be wheeled close to the patient and contains 
everything needed for cast application—plaster 
storage, disposable buckets, built-in paper towel 
dispenser, wastebasket and waxed paper roll for 
protection of working area. In addition, there is 
ample storage space for all plaster room needs. 

Two models are available, one all stainless 
steel, the other baked-on white enamel over steel 
with stainless steel working surfaces. The cabinet 
is made of two halves hinged together for con- 
venience in removing or replacing supplies. Com- 
plete information is available from Orthopedic 
Frame Company, 420 Alcott Street, Kalamazoo, 
Michigan. 


Decayep teeth may literally be made as good 
as new if discoveries announced at an American 
Chemical Society are confirmed by further 
research. In the future, cavities may be re- 
paired with materials that allow calcium and 
phosphate mineral crystals to grow into them, 
producing fillings indistinguishable from real 
teeth, Martin Burger of the chemistry depart- 
ment in the Jewish Hospital of Brooklyn told 
a scientific conference of the Society’s New 
York section. Dr. Albert Edward Sobel, head 
of the hospital’s chemistry department, was 
co-author of the report. 

Mr. Burger and Dr. Sobel believe they have 
synthesized in the test tube the chemical in- 
gredients responsible for mineral deposition in 
teeth. “If we are correct, we may be filling 
teeth in the future by such materials, filling the 
cavity up in such a way that the new tooth will 
be at least as good as the original one,” Mr. 
Burger declared, pointing out that these prom- 
ising new findings need to be confirmed by 
further studies. 

The materials which appear responsible for 


mineral deposition can now be synthesized by 
combining collagen (a protein found in bone 
and skin and widely used in the manufacture of 
gelatine) with a solid, insoluble substance called 
chondroitin sulfate, it was reported. The latter 
is a material whose purpose in the body has 
never been fully understood, but which in the 
light of these studies seems to be a chemical 
promoter similar to the enzymes, key regulators 
of the processes of life. 


A select list of medical films available only to pro- 
fessional audiences may now be obtained free of 
charge upon request directed to The Princeton 
Film Center, Inc., Princeton, New Jersey. All 
films listed are 16 mm., some silent and some 
sound. Many are in color and include such useful 
subjects as “Fractures: An Introduction” and 
“Anomalies of the Bile Ducts.”’ These films are 
designed for use before student groups as well as 
by more advanced audiences in the medical 
profession. 


Marcu 24th was the eleventh anniversary of 
Public Law 16, a Federal law that has enabled 
nearly two-thirds of a million disabled veterans 
to train for useful, productive lives, Veterans 
Administration announced. Its experience in 
administering this law has demonstrated that 
veterans with virtually every type of disability 
can be rehabilitated successfully. 

Public Law 16, the Vocational Rehabilitation 
Act, was enacted March 24, 1943, during the 
height of the bitterly fought “leap frog” land- 
ings in the Pacific and more than a year before 
the historic D-Day invasion in Europe. Origi- 
nally designed for disabled veterans of World 
War u1, the law was extended three years ago to 
cover those disabled in service since Korea. 
So far 602,000 disabled World War 11 veterans 
have trained for jobs they can hold despite 
their handicaps. Another 13,000 veteran- 
trainees suffered their disabilities after the out- 
break of hostilities in Korea. Today, disabled 
veterans with almost every conceivable type 
and degree of disability can be found working 
in practically every walk of life. 


Pharmaceutical and chemical firms awarded 
twenty-nine grants totaling $95,330 to the Uni- 
versity of Illinois College of Medicine during the 
past twelve months in support of research and 
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New! Cellona 


PLASTER OF PARIS 
BANDAGES AND SLABS 


3 POINT SUPERIORITY 


e Clean to handle and use 

e Uniformly spread mechanically 
e Instant saturating in plain water 
e Only slight trace left in water 
¢ Sets firmly and smoothly — quickly 


Order from your Surgical Supply Dealer 
THE SCHOLL MFG. CO., INC., CHICAGO - NEW YORK -LOS ANGELES 


“CABLE WIRE”’ 
The Multiple-Strand 


Stainless Suture 
That Ties Like Silk 
INTRODUCTORY OFFER $1.00 


6—12” Strands of assorted sizes 


DOES NOT BREAK, SWELL, 
STRETCH, PRICK, CURL or TWIST 


NON-IRRITATING MAGNETIC 
SURGICAL SUPPLIES CO. 
650 Halstead Ave., Mamaroneck, N. Y. 


DOCTOR’ save precious minutes 
in office scrub-up — 


GERMA-MEDICA® 


LIQUID SURGICAL SOAP 


97% bacteria reduction 
with daily 3 minute scrub. 
7, Ideal for office or clinic. 

pe Hands stay soft . feel 

clean! $5.50 per ‘gallon, 
delivered U.S., free 8 oz. 
? dispenser. Money 

ack if not satisfied. 


HUNTINGTON LABORATORIES, Inc. 
Dept. JS. Huntington, Indiana 


MER DHENE 


THE MODERN. POTENT GERMICIDAL CONCENTRATE 
With Anti-Rust Agent ni 


FOR ... Sterilization of surgical instruments 
. Preoperative. hand and arm scrubs 
.. Disinfection of operative sites 
.- Combatting skin infections 
and surface wounds 
For literature and samples 
of Merphene Concentrate, 1 
Clear or Tinted, send to 


An improved method of pelvic traction therapy, for low 
back syndrome. Adaptable to home or hospital application. 
Obtainable from authorized Camp dealers. Write for folder. 


S. H. CAMP and COMPANY, Jackson, Michigan 


World’s Largest Manufacturer of Anatomical Supports 


‘anew cast padding 

than felt, easy to shape and tear— 

rugged and resilient non-toxic 
non-allergenic 


Mig. by Varo- Met | 


Order from your dealer, or write direct. 


De Puy 
ROUND 
INTRAMEDULLARY 
PIN 


@ Round pin with round tip will not cut out 
through side of bone. Hook fits over outer 
cortex. Finest SMo Stainless Steel. 44 sizes 
$1.75 to $4.00. 


Write for free folder. 


DE PUY MFG. CO., Inc. 


WARSAW, INDIANA 
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educational programs. The largest single grant 
was contributed by Charles Pfizer and Company, 
Brooklyn, New York, for the continuation of 
investigations of infectious diseases, preventive 
medicine and related fields. Dr. Harry F. Dowling 
of the Department of Medicine is directing this 
study. Mallinckrodt Chemical Works, St. Louis, 
Missouri, renewed a $10,000 grant for a Fellow- 
ship in the Department of Pharmacology and for 
research involving anticonvulsant drugs. Dr. Carl 
C. Pfeiffer is supervising this research. Eli Lilly 
and Companv, Indianapolis, Indiana, con- 
tributed three grants totaling $9,071. Abbott 
Laboratories, North Chicago, Illinois, supported 


five research projects with grants totaling $7,100. 


Smith, Kline and French Laboratories, Pbhila- 
delpbia, Pennsylvania, awarded two grants in the 
amount of $6,000. 


THE organic chemical industry sees at least 
100,000 new jobs created during the next ten 
years according to Cary R. Wagner, President 
of the Synthetic Organic Chemical Manufac- 
turers Association. This expansion in employ- 
ment is due to the fact that the organic chemical 
industry is growing at a rate four times faster 
than all U. S. industry. Speaking before the 
students and faculty at Wooster College, Dr. 
Wagner said, “In the best judgment of those 
of us in the organic chemical industry, we have 
just begun to grow. Even the most conservative 
of us talk and think in superlatives—not 
boastfully, but merely in terms of the foresee- 
able expansion in employment, plants and the 
thousands of ways in which chemicals will be 
used in the future.” 

The organic chemical industry has become a 
vital and vigorous part of our national economy, 
Dr. Wagner said, and its products have become 
indispensible to all of American industry, to 
our armed services and to the everyday living 
of all our citizens. To illustrate his point, Dr. 
Wagner said that 256 chemicals are used in the 
manufacture of an automobile. Without chemi- 
cals, he added, there would be no steel or light- 
weight metals, no TV sets or telephones, no 
synthetic rubber, no sulfa drugs and many 
other essential products. 

“There are no limits to our opportunities,” 
said Dr. Wagner. “For example, it’s a good 
guess that better than half our production of 
chemicals twenty years from now will be in 
products unknown to us today.” 
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TweENty years ago one of five children admitted 
to the tuberculosis ward of Bellevue Hospital, 
New York City, died. Today the rate is one of 
100. The tremendous saving in lives of children 
afflicted with tuberculosis is attributed pri- 
marily to the use of antituberculosis drugs in 
treatment in an article by Dr. Edith M. 
Lincoln in the March Bulletin of the National 
Tuberculosis Association. 

Up to 1946 when streptomycin first became 
available, children continued to die at the rate 
of one of every five admitted to the tuberculosis 
ward, but with the advent of this first success- 
ful antituberculosis drug the death rate began 
to fall and was forced down even lower after 
the introduction of isoniazid. 

In tuberculous meningitis, a severe form of 
the disease which caused the majority of deaths 
among the children, the death rate after 
chemotherapy was first employed fell from 100 
to 32 per cent between 1947 and 1951 and, 
since the advent of isoniazid, has been lowered 
to about 12 per cent, Dr. Lincoln states. 

“The use of antimicrobial therapy in other 
serious forms of tuberculosis has been even 
more effective in saving lives,”’ she continues. 
“Since January 1, 1947, only one child at 
Bellevue Hospital has died of miliary tubercu- 
losis, which was previously practically 100 per 
cent fatal, and only one baby died of tubercu- 
lous disease of the lung caused by local spread 
from the primary disease. Thus in one hospital 
the total death rate from primary tuberculosis 
and its complications fell from more than 20 
per cent to 5 per cent after the introduction of 
streptomycin, and after the introduction of 
isoniazid to 1.5 per cent. Therefore, from the 
standpoint of mortality statistics, chemo- 
therapy has worked wonders in saving the lives 
of many children with primary tuberculosis.” 


A newly published booklet, ‘‘ Reach to Recovery,” 
bas been prepared for women who have undergone 
radical mastectomy. This booklet attempts to help 
women meet some of the emotional and physical 
problems with which they are faced following such 
a traumatic experience. The policy of this booklet 
is to work through interested hospitals in each 
community throughout the country. Inquiries for 
these booklets must come from recognized hospitals 
or pbysicians. Individuals or hospitals may 


write to: Reach to Recovery, 1440 Broadway, New 
York 18, New York. 
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PLASTER CASTS COME 
OFF IN A JIFFY WITH 
“CYGNET”’ 


NO DUST—NO NOISE—NO DANGER 
USE IT ON ANY TYPE OF CAST 

Cygnet pulls a stainless steel 

wire thru the cast, easily and 


cleanly. Entirely new ap- 
proach to an old problem. 


DUXE PRODUCTS 


If your dealer 
cannot 
Cygnet 
him write to us. 
If you want in- 
formation we'll 
be glad to send 
you the whole 


story. 


P.O. BOX 1139 


DECATUR, ILLINOIS 


supply 
have 


A NEW BINDER 


Keep your copies of AJS_ for 
finger-tip reference in this hand- 
some orange fabricoid binder with 


( gold lettering. Holds SIX jour- 


nals per binder. Only $2.00 each, 
USA, Canada and Mexico; $2.50 
each elsewhere. (Sent postpaid in 
sturdy carton.) 


The American Journal 
of Surgery, Inc. 


49 W. 45th St. New York, 36 
205-215 KEITH BLDG. CINCINNATI 2, OHIO 
THESE FEATURES 
make B-P CHLOROPHENYL 
we containing HEXACHLOROPHINE (G-11*) 
I the Solution of Choice for the Rapid Disinfection of Delicate Instruments 
. Non-corrosive to metallic instruments and keen cutting edges. for WARD 
Free from unpleasant or irritating odor. CLINIC 
OFFICE 


Economical to use. 


Compare the killing time of this 
superior bactericidal agent 


Vegetative Bacteria | 50% Dried Blood | Without Blood 
Staph aureus 15 min. 2 min. 
E.coli 15 min. 3 min. 
Strept. hemolyiicus 15 min. 15 see. 


Non-injurious to skin or tissue. 
Non-toxic, non-staining, and stable. 


Potently effective, even in the presence of soap. 


* Trademark of Sindar Corp. 


In choosing B-P CHLOROPHENYL, 
you avail yourself of a medium free 
from phenol (carbolic acid) or mercury 
compounds. . . one highly effective in 
its rapid destruction of commonly en- 
countered vegetative bacteria (except 
tubercle bacilli). See chart. 


Ask your dealer 


PARKER, WHITE & HEYL, INC., Danbury, Connecticut 


PRICE 
Per Gallon $5.00 
Per Quart $1.75 


No. 300 B-P INSTRUMENT CONTAINER 
is suggested for your convenient 
and efficient use of BARD- 
PARKER CHLOROPHENYL. 
Holds up to 8” instruments. 
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Doctor, do you feel that your colleagues are miss- 
ing important new medical findings by not 


reading The American Journal of Surgery? 


Let us send them a complimentary copy—of 
course there is no obligation to you or your 


colleagues. Just fill out the coupon and mail 


it to us. 
Dr. | Dr. 
Address Address 
7 
Dr. Your Name 
Address Address 


A.J.S.-4 


The American Journal of Surgery 


49 West 45th Street - New York 36, New York 
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